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Preface
After completing my studies, and working as an operating room nurse 
in two merged general hospitals in Utrecht, and as an operating rooms/
logistics manager at the Radboud University Medical Centre (Radboudumc) 
in Nijmegen, I continued my career at Bernhoven Hospital as an operating 
rooms (OR) manager in 2012.
Over the years, the experience with and understanding of the operating 
room department has taught me to approach patients on a very 
professional level, and to strive for operational excellence for vulnerable 
groups of patients. Since starting as an operating room manager in 2005, I 
have been really impressed with the redesign carried out in the operating 
room department of Radboud University Medical Centre in Nijmegen, 
the Netherlands. The managerial model - based on the socio-technical 
systems theory - describes an approach for eliminating the ‘silo mentality’ 
among professionals, and increasing their interaction in establishing 
the operating room schedule in the preoperative phase. A holistic view, 
consisting of checking several aspects (i.e. medical condition, use of 
medication, comorbidity, the surgery procedure, availability of resources 
such as needed medical devices and medical equipment) of the patients 
scheduled during the preoperative phase of operating room planning, 
leads to fewer disturbances (in this thesis, a disturbance (interference) is 
anything which alters, modifies, or disrupts a message as it travels along 
the perioperative process, such as: human errors, conflicts of interest 
among professionals or a lack of resources) on the operating room day 
itself. If one can predict disturbances by knowledge and experience, why 
not anticipate and bring them together?
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In times where operating room capacity is under an increasing strain with 
high and rising healthcare costs, this process of redesign is an important 
scientific contribution towards improving operating room performance, 
maximising the use of scarce resources, and working together as a 
multidisciplinary team in the preoperative phase of operating room 
scheduling.
13
Abbreviations
CFT   Cross-functional Team
IQR   Inter Quartile Range
OR    Operating Room 
Radboudumc  Radboud University Medical Centre
SPSS   Statistical Package for the Social Sciences
STSD   Socio-technical Systems Design
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Chapter 1
Introduction
1.1  General introduction
The importance of teams of professionals in healthcare for improving 
quality of care has received increasing attention in the last decade 
(Salas & Rosen, 2013; Weaver et al., 2010). In hospitals, high-risk 
environments, such as operating room departments, face safety issues 
that are complex due to a high degree of variability and uncertainty 
(Baker, Day & Salas, 2006; Burke, 2013). Errors and disturbances with 
the operating room program can have catastrophic consequences for 
patients, families, caregivers, and even entire institutions. Teamwork is 
an important component of operating room efficiency, quality of care, 
and patient safety (Makary et al., 2006; Sexton et al., 2006). Healthcare 
is a multidisciplinary process, with the need to effectively communicate 
with people inside and outside the discipline. Efforts to improve patient 
safety and efficiency through improving teamwork have concentrated 
mainly on the work inside the operating room, where the operations take 
place (de Vries et al., 2010; Flin, O’Connor & Mearns, 2002; Hu et al., 
2012; Landrigan et al., 2010; McConaughey 2008; McCulloch et al., 2009). 
Furthermore, healthcare is complex, with high levels of specialisation. 
Its complexity and fragmentation make coordination exceedingly difficult 
(Cebul, Rebitzer, Taylor & Votruba, 2008; Glouberman & Mintzberg, 
2001a). This fragmented coordination lead to disrupted relationships, 
poor ineffective information flows, and misaligned incentives that, in 
combination, lead to degradation of healthcare quality and increase in 
costs and risks (Christensen, Grossman & Hwang, 2009; Gittell, 2009; 
Porter & Teisberg, 2006). 
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Hence, seen through the lens of modern socio-technical systems theory 
in this thesis, ways to analyse collaboration and describing the long-
term effects of multidisciplinary teamwork in the preoperative phase of 
operating room scheduling will be outlined.
In order to establish a clear understanding of the context, this chapter 
outlines the approach and procedures for collaboration in hospitals. 
To this end, I will highlight the challenges in the healthcare sector in 
the section below. I will then go on to describe in general how hospital 
organisations are structured in the Netherlands, and will discuss various 
characteristics of healthcare professionals.  Following that, I will examine 
the main reasons for redesigning the organisational structure. 
 Challenges in the healthcare sector
The Netherlands is no exception to the worldwide trend of ever-increasing 
expenditures on healthcare (Björnberg, 2015). However, the demand for 
treatment has forced Dutch hospitals to face the reality ahead: given the 
Netherlands’ ageing population, the demand for surgical services will only 
increase. That, in turn, will cause problems due to inadequate resources 
in Dutch hospitals. (Etizioni, Liu, Maggard & Ko, 2003; Polder, Meerding, 
Bonneux & Van der Maas, 2002). In an increasingly resource-constrained 
environment, efficiency is critical for maintaining access to quality care 
and staying sustainable in the long-term (Stahl et al., 2006).
 
 Beyond professional bureaucracy
Hospitals belong to what Mintzberg (1983) calls professional bureaucracies. 
Existing in complex but stable environments, they are generally moderate 
to large in size. Examples of this form of organisation include universities, 
hospitals, and large law firms. Most of the necessary coordination 
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between the operating professionals is handled by the standardisation 
of skills and knowledge in business units per specialism. The professional 
bureaucracy emphasises authority of a professional nature. Professional 
bureaucracy has the operating core as its key part, uses standardisation 
of skills as its prime coordinating mechanism, and employs vertical and 
horizontal decentralisation. The organisation is relatively formalised 
but decentralised to provide autonomy to professionals. Highly trained 
professionals provide non-routine services to clients. Professionals in 
hospitals are confronted with problems of quality, patient-friendliness, 
safety and efficiency. They are expected to be better, patient-centred, 
faster, safer and cheaper. Professional bureaucracies, such as hospitals, 
are characterised by their push towards standardised procedures and 
products throughout the “pigeonholing process” (Minzberg, 1983). 
Pigeonholing is any process that attempts to classify disparate entities 
into a small number of categories. This pigeonholing process enables 
the professional bureaucracy to decouple its various operating tasks and 
assign them to individual, relatively autonomous professionals. Each can, 
instead of giving great deal of attention to coordinating work with peers, 
focusing on perfecting skills. In this process, the organisation seeks to 
match predetermined contingency to a standardised program, and so 
organise itself around the skills and knowledge of its professionals, who 
are in charge of categorising or “diagnosing” the patient’s needs and 
apply, or execute, the matching program or procedure (Duncan, 1979; 
Lega & Depietro, 2005).
In general, the influence of power over the operating work rests at the 
bottom of the structure, with the professionals of the operating core. 
The influence of this power and politics on organisational design choices 
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is well known in the literature (Lega & Delpietro, 2005). Traditionally, 
hospitals decision-making process has been dominated by physicians, who 
have often pursued goals advantageous to their focus as professionals, 
but not congruent to the organisational goals critical for maintaining 
the hospital’s resource base (Abernethy & Stoelwinder, 1991). However, 
shared interests are necessary to provide effective and integrated care 
to patients (Glouberman & Minzberg, 2001b), and to ensure that inter-
professional teamwork develop efficiently and coherently.
Operating room departments face coordination problems in cases requiring 
integration between different specialised disciplines/services, and those 
involving shared utilisation of fixed resources, such as operating rooms.
For one thing, the amount of funding allocated for a special service 
may not be in balance with the demand for that resource (based on the 
average level of use). Secondly, the timing of the availability of a resource 
for a particular special service (i.e. X-ray during surgery) might determine 
the peaks and troughs in the workload, and consequently result in 
overutilisation or underutilisation of that resource. Thirdly, an imbalanced 
availability of resources (i.e. instrument nets, medical equipment, a 
specific carbon OR table) that are needed simultaneously can result in 
bottlenecks in scheduling during the operating room day, and may cause 
underutilisation of operating room time. This irrational allocation often 
stems from historical rights, or power dynamics, rather than on the actual 
needs arising from patient flows (Vissers, 1998). 
 Characteristics of healthcare professionals
Healthcare professionals, according to Glouberman & Mintzberg (2001a), 
have problems of coordination, professional autonomy and innovation in 
their hospital organisations. The standardisation of skills is insufficient 
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to coordinate collaboration between professionals and between 
professionals and support staff. Hospitals tend to lack the required level 
of integration. This is a typical hospital issue that professionals, locked 
in their functional silos, do not collaborate with each other. In addition 
to that, professionals and managers do not work together constructively 
because of different interests (Klopper-Kes, Siesling, Meerdink, Wilderom 
& van Harten, 2010). 
Professional autonomy is conducive to patient safety (Leistikow, Kalkman 
& de Bruijn, 2011), because healthcare physicians have a strong focus 
on medical decision-making (i.e. treatments, prescribing medication). 
They have a longstanding history of monitoring patients’ outcomes to 
medical treatments and surgical interventions. Healthcare physicians are 
responsible for the safety of their patients and have strong convictions 
about this. However, this positive characteristic has a negative flip side: 
physicians often see their autonomy as an unconditional requirement for 
delivering quality care (Evans, Cardiff & Sheps, 2006; Leistikow et al., 
2011). Hospitals face problems, such as uncertainty and variability, and 
the lack of internal coordination further exacerbates this problem. Due 
to their different fields of specialty, as well as to their different roles 
within the healthcare profession (i.e. physician, manager, nurse), medical 
professionals encounter problems in coordination and communication. 
Furthermore, the lack of regulatory provisions to deal with variability and 
uncertainties compounds this problem in that it impedes collaboration 
and affects overall performance. 
In light of this, this study was designed to contribute to the societal and 
scientific debates on multidisciplinary teamwork in hospitals, particularly 
regarding the operating room environment. 
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In this thesis we address the importancy of multidisciplinary collaboration 
between professionals in the preoperative phase of operating room 
scheduling by studying their deeply embedded professional differences 
and its influences on operating room performance. Our qualitative and 
quantitative research resulted in four consecutive articles, presented as 
chapters two to five. 
This study’s primary aim is to investigate the long-term effects after the 
implementation of multidisciplinary teamwork at the micro level of a 
hospital: the preoperative phase of operating room scheduling. Therefore, 
the development of cross-functional teams in the preoperative phase of 
scheduling was followed for ten years (2005-2014). This longitudinal 
perspective on performance after the introduction of the multidisciplinary 
preoperative scheduling teams is especially interesting in this respect. 
The secondary aim of this study is to shed more light on what sort of 
design increases utilisation of the operating room, and the manner in 
which it can be applied in other hospitals. The remainder of this chapter 
will discuss how collaboration affects operating room performance in the 
preoperative phase of operating room scheduling. It will also present the 
main research questions of this thesis. 
1.2  Scientific relevance
The core concept of this thesis is that of collaboration between healthcare 
professionals in the preoperative phase of operating room scheduling and 
its influence on operating room performance. By managing and reducing 
uncertainty in daily programming, everyone (patients, doctors, staff, 
and management) wins. I have sought to further develop the theory of 
De Sitters’ theory of socio-technical systems. In concrete terms, this 
task was approached by investigating the characteristics of the dynamic 
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interplay between healthcare professionals as relating to operating room 
performance and the ways in which professionals collaborate in a cross-
functional team. 
To investigate this dynamic collaboration in the preoperative phase of 
operating room scheduling, I used field studies as approach. To date, 
real-life context studies that examine multidisciplinary teamwork in the 
preoperative phase of operating room scheduling have been rare. In light 
of that, I also examined several aspects that influence operating room 
performance in qualitative research (chapters two and five). However, 
qualitative studies are not intended to draw general conclusions, and 
cannot indicate the extent to which certain practices affect performance 
relative to other aspects. By combining insights from qualitative research 
in two different hospital settings (an academic and a general hospital) 
and the quantitative effects on operating room performance over several 
years (chapters three, four and five), it is possible to obtain an indication 
of continuous improvements as well as a higher degree of operation 
room utilisation. The scientific relevance of the research questions will 
be explained more thoroughly throughout the different chapters of this 
thesis. 
1.3  Social relevance
Almost every week, the healthcare sector receives some form of positive 
or negative coverage in television, radio or newspaper reports. On the 
one hand, this is due to high quality expectations and innovations, and 
on the other, to the high costs of healthcare versus the sustainability of 
the healthcare system. In light of that, it seems reasonably certain this is 
a research subject that is relevant to society. 
Goh, Chan and Kuziemsky (2013) discussed the idea that bringing different 
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people together in a healthcare setting can increase knowledge sharing 
and enhance patient care quality (Mohr & Batalden, 2002). Groups and 
individuals that work across units or functional areas, as opposed to 
working solely in their own functional areas, are more likely to engage 
in knowledge and information sharing, which in turn could enhance 
their capacity to deal with adverse events (Tucker & Edmondson, 2003). 
Hence, teamwork in hospitals and healthcare institutions in general could 
influence staff effectiveness and improve patient safety (Brandrud et al., 
2011; Paine et al., 2010; Thomas, 2011).
Healthcare is also an important topic of political debate. Manifestations of 
this include the annual reports published on the performance of hospitals, 
which create transparency on every single hospital’s overall performance. 
While such information sources are important, it is always useful to 
expand our insight. Aside from contributing to the scientific literature, 
this study sought to improve understanding of the aspects that determine 
collaboration and of how that, in turn, affects performance in operating 
room departments. 
In addition, procedures from the aviation industry were adapted to the 
healthcare environment in order to improve patient safety (de Korne et 
al., 2010). Specifically, a protocol was established for the transfer of each 
patient from one care provider to another. These transfers proceeded in a 
structured manner, using checklists. One of the checklist moments occurs 
in the preoperative phase. In other words, it does not occur on the day of 
surgery itself, but when the operating room planning is underway. Cross-
functional teams oversee the complex and extensive practical issues, a 
practice that adds value for every patient.  
In addition to this, an understanding is needed of the different aspects of 
collaboration in order to help policy makers, medical doctors, managers 
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and colleagues deal with these insights. For example, this study provides 
insight into how important cohesion is to effective teamwork. Finally, 
this study makes policymakers and managers more keenly aware of how 
collaboration influences performance in an operating room department, 
which is often an environment closed to outsiders. 
1.4 Theoretical framework 
This section outlines the theoretical framework of this thesis. De Sitter’s 
intervention-oriented model of organisational structures was chosen 
as approach because of the holistic view regarding team processes. It 
is important to have a good understanding of ‘the black box’ during 
throughput processes to optimise the output of organisations.  Empirical 
research on the relationship between team process and team performance 
in healthcare settings is relatively scarce. Much of the research on 
healthcare teams has employed randomised control trials to assess team 
performance and effectiveness. Such research has failed to address team 
processes specifically. Thus, it provides relatively limited understanding 
of what aspects of team processes are responsible for positive or negative 
performance (Alexander et al., 2005). In this thesis, we use the model of 
De Sitter as a starting point, and we add empirical knowledge regarding 
psychological depth in team processes.
In chapter one, the discussion in 1.4.1 goes on to explore the background of 
socio-technical systems theory, and De Sitter’s design principles. Section 
1.4.2 presents a general definition, and identifies the characteristics of 
teams. Section 1.4.3 explains effectiveness and efficiency for a better 
understanding of team performance. Section 1.4.4 follows with a 
discussion of the cross-functional team perspective. Finally, section 1.4.5 
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takes an in-depth look at teams in healthcare.
1.4.1. Socio-technical perspective of teamwork
The origins of the self-managing team concept lie in the late 1940s and 
early 1950s. In the preceding period, the technical revolution and the 
principles of maximum operating division of Taylor’s scientific management 
(Taylor, 1914), and later Ford’s Taylor-based standardised assembly line 
(Ford, 1913), led to strikes for better working conditions. Loyalty and job 
satisfaction were low, resulting in the growth of labour unions and strikes. 
People started to experiment with other forms of work. In an effort to 
find organisational forms that would help increase productivity in post-
war Britain, researchers from the Tavistock Institute in London discovered 
coal mines in Durham, in which miners worked in highly autonomous 
groups (Emery & Trist, 1965; Trist & Bamforth, 1951). The productivity of 
these teams was higher, and absenteeism rates were lower, than in the 
more traditionally organised mines, where work was organised around 
individual tasks and possibilities for self-management were very limited. 
The group organisation of work in the British coal mining industry brought 
to the workers involved significant levels of autonomy; the ability to 
define the social relations of work; high levels of control over the labour 
process; and a strong and lasting commitment to the group (Cherns, 1976; 
Emery & Trist, 1965; Rice, 1958; Trist & Bamforth, 1951). This discovery 
sparked the development of a new theory of organisation, labelled Socio-
Technical Systems Design (STSD), since it aimed to improve organisational 
effectiveness by optimising both technical and social subsystems within 
the organisation. The first subsystem consists of technical equipment and 
process layout, while the second refers to people carrying out the work 
of STSD in a holistic approach; it seeks to integrate and optimise both 
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aspects of organisations into one “sociotechnical entity” (Allsop & Wray, 
2012; De Sitter, Dankbaar & Den Hertog, 1997; Ingvaldsen & Rolfsen, 2012; 
Pasmore, 1995; Sundstrom, McIntyre, Halfhill & Richards; 2000).
According to De Sitter et al. (1997), the key challenge for organisations 
is to deal with variability and disturbances, from both the external 
environment and internal operations. An organisation that is able to 
achieve a range of objectives, despite variability and disturbances, is said 
to be controllable. Control is needed for shaping structural conditions for 
opportunities to formulate and implement goals. The basic sociotechnical 
question is, therefore, to improve a system’s “controllability”: the ability 
to achieve a range of objectives (De Sitter et al., 1997:506).
Control activities can be classified as routine or non-routine (Achterbergh 
& Vriens, 2010). Routine control activities are reactive - they deal with 
variability and disturbances without redesigning the organisation’s 
structure and processes. Non-routine control activities are proactive - they 
alter the organisation’s structure and processes to eliminate recurring 
disturbances. According to the principle of unity of time, location and 
action (De Sitter et al, 1997), control activities should be executed as 
close to the source of the problem as possible. Hence, coordination is 
important for organisations. Determinants of coordination modes within 
organisations were found by Van de Ven, Delbecq and Koenig (1976). 
Variations in the use of coordination mechanisms within organisations 
are not explained solely by administrative prescriptions. There are a set 
of more fundamental factors which may explain the use of alternative 
mechanisms for coordination; in their research Van De Ven et al. (1976) 
investigated task uncertainty and interdependence. Thompson (1967) 
argued that there is a hierarchy between the type of coordination 
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mechanisms; with programming first, plans and schedules second and 
mutual adjustments third. As task interdependence increases, more 
elaborate coordination mechanisms are required to link organisational 
units. Task uncertainty refers to the difficulty and variability of the 
work undertaken by an organisational unit. Task variability has been 
operationalised as the number of work exceptions encountered by a unit 
(Perrow, 1967). Task difficulty has been measured as the analysability of 
the work and the predictability of work methods. Alternative measures 
are: (1) the degree of complexity of the search processes; (2) the amount 
of thinking time to solve problems (Perrow, 1967); (3) the extent to which 
task processes or interventions have knowable outcomes (Burns & Stalker, 
1961; Thompson, 1967); (4) the amount of time required before outcomes 
are known (Lefton & Rosengren, 1966). Taken together, task difficulty 
and variability constitute the major dimensions of task uncertainty at the 
work unit level.
However, as the task increases in uncertainty, it becomes more difficult 
to coordinate by impersonal means. This can be due to a greater number 
of exceptional cases arising (March & Simon, 1958; Thompson, 1967), or 
to encountering tasks more difficult to analyse. If the task is not well 
understood, then during the process of task execution there is learning, 
which leads to changes in role allocations, schedules and priorities 
(Galbraith, 1973; Perrow, 1967). In an extreme case, a high level of 
uncertainty may require that mutual adjustments be accomplished by 
group judgments (Van de Ven & Delbecq, 1974). 
 In de Sitter’s theory, an organisational structure should be designed to 
attenuate disturbances and amplify the potential to deal with disturbances. 
De Sitter specifies functional requirements into three categories: the 
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quality of organisation, the quality of working relations, and the quality of 
work (De Sitter, 1994: p.41-42).  Thus, designing organisations should focus 
simultaneously on the quality of the organisation (increasing productivity, 
flexibility, and the innovative capacity of the organisation), as well as 
improving involvement quality of working life ( job control & stress), and 
quality of working relations (participation, mutual respect, openness, 
trust and fairness, and also partnership between the management and 
the working council and social responsibility) (De Sitter et al., 1997). 
Having introduced De Sitter’s functional requirements and explained 
why the communication and coordination of activities is important in a 
complex environment with a high level of variability and uncertainty, I 
will now explore the quality of organisation, the quality of work, and the 
quality of working relations in examining how these factors interact. 
Quality of organisation 
By the quality of organisation, de Sitter refers to an organisation’s potential 
to effectively and efficiently realise and adapt its goals (De Sitter et al., 
1997). De Sitter (1994) refers to an organisation’s potential to effectively 
and efficiently realise and adapt its goals. According de Sitter, three 
external functional requirements are involved: order flexibility, control 
over order realisation, and potential for innovation. A division of work 
should attenuate disturbances as much as possible and build regulatory 
potential (amplification) with respect to organisational processes into 
an infrastructure. If applied, these principles result in a part of the 
infrastructure (a division of work) based on which it is possible to realise 
control, design, operational regulation and transformation processes. De 
Sitter et al. (1997) state that organisations with a silo structure cannot 
meet the functional requirements with regard to quality of organisation. 
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The complexity of the network, the increased probability of disturbances 
and the increased lack of adequate regulatory potential necessarily affect 
production cycle times. Moreover, if disturbances tend to affect other 
tasks as well, the production process is even more disrupted, and requires 
more regulation - and hence, more time (De Sitter, 1994). Due to a lack of 
overview over the whole process becomes planning unnecessary complex, 
quality-control is only a reactive activity.
Quality of working life
Over the years, a broad perspective on the quality of working life has been 
investigated, and several characteristics (in example job satisfaction, 
rewarding systems, engagement, and stress factors) have been observed 
(Davis & Cherns, 1975; De Sitter et al., 1997; Hackman & Suttle, 1977; 
Karasek, 1979; Lawler, Nadler & Mirvis, 1983; Taylor, 1973). 
Mohr and Van Amelsvoort (work in progress) argue that the structure 
of the division of labour can be related to simultaneously improving 
productivity and the quality of working life. Control capability is, after 
all, also an important predictor for involvement. In the sociotechnical 
systems theory in the Netherlands, the quality of working life is defined 
in terms of objective and dynamic structural characteristics. The theory 
forecasts involvement and the development of intrinsic motives in 
organisations with sufficient control capacity. Conversely, the theory 
forecasts an unilateral orientation towards extrinsic incentives, such 
as money or promotion, whereby opportunities for the development of 
involvement and intrinsic motivation in the work itself are lacking. In 
a bureaucratic structure with little control capacity in the workplace, 
there is, therefore, hardly any opportunity for involvement and intrinsic 
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motivation (Hirschhorn, 1988) and an unilateral orientation towards 
external incentives emerges. The quality of work is determined by the 
extent to which the structure creates opportunities and conditions for 
the involvement, motivation and development of people. De Sitter et al. 
(1994) states that people bring fixed (innate) motives and needs to the 
workplace. If their work fulfill these motives, they are satisfied; if the 
work does not fulfill them, they are dissatisfied. There has to be a “fit” 
between that which employees want and what the organisation has to 
offer. This reasoning fits in with content theories of work motivation, 
originating in organisational psychology (with major founders including 
Maslow (1954), McClelland (1961), McGregor (1960) and Hertzberg (1966). 
Furthermore, De Sitter et al. (1997) maintain that the quality of work 
depends primarily on: (1) the stress associated with task performance; (2) 
the (in)ability to be/feel involved; and (3) the opportunities a task offers 
to learn and develop. De Sitter’s contention, therefore, is that a low level 
of stress, and opportunities for involvement and learning have a positive 
effect on the quality of work. Feelings of stress with regard to work stem 
from situations in which one faces problems but is unable to solve them. 
If there is very limited regulatory potential to deal with disturbances, 
the workers performing the tasks at hand may not feel involved, either 
socially, or intrinsically. (De Sitter et al., 1997). 
As an alternative to work satisfaction, sociotechnical systems theory 
prefers to use job control capacity, or autonomy as a central indicator of 
the quality of work. De Sitter et al. (1994) shows that control capacity leads 
to involvement and motivation, which is translated into positive effects 
on indicators, such as absenteeism, turnover, stress, etc. Mohr and Van 
Amelsvoort (work in progress) argue that this does not necessarily lead 
to greater satisfaction. This idea is supported by Karasek’s Job Demand-
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Control model (Karasek, 1979; Karasek & Theorell 1990). In it, a link is 
demonstrated between high and low job demand and high and low job 
control. It is about striking a balance between the potential control over 
the task and the conduct during the working day. Specifically, evidence 
has been found that high job demand and low job control are important 
predictors of psychological stress and illness. 
The Karasek model was the start of a now-flourishing line of research in 
positive organisational psychology (Bakker & Demerouti, 2007). The Job 
Demand-Control model has been developed and operationalised into the 
Job Demands-Resources model (Bakker & Leiter, 2010; Demerouti & Bakker, 
2011). Job Demands can be seen in terms of stressors such as work overload, 
unpredictable demands, time pressure, role ambiguity, disturbances, and 
emotional and physical demands. Job Control has expanded into resources 
such as autonomy, instrumental support from colleagues, constructive 
performance feedback, variation possibilities, leaders’ appreciation and 
support, accurate information and communication. 
The model has also been made dynamic, and the specific stressors and 
resources for different occupations can be incorporated. Using the 
resources approach, not only can employees resolve disturbances and 
respond to insecurity and variation, but they can also handle wicked issues 
more effectively through a form of buffering. STSD in the Netherlands is 
not geared towards the question of which (extrinsic) motives people bring 
into their work, but towards the question of how the organisation can 
mobilise involvement and intrinsic motivation (Mohr & Van Amelsvoort, 
work in progress).
Quality of working relations
For effective communication and collaboration within the organisation, 
De Sitter et al. (1994) uses the term “quality of working relations” to argue 
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that organisational structure requires knowledge about and involvement in 
the process one has to communicate about. A starting point in the (Dutch) 
modern sociotechnical approach by de Sitter (1994) is that the division of 
labour in a functional organisation obstructs the creation of good working 
relations. Changing the division of labour by offering internal and external 
possibilities for control creates insights and possibilities to have useful 
communication on the shop floor, and meaningful agreements on work 
and the organisation of the work can be made. The criterion ‘quality of 
working relations’ concerns the way how internal parties work together 
(focus on collaboration rather than conflict, effective collaboration), 
mutual trust and result oriented with openness and mutual respect. 
Moreover, it is the ability of the organisation to provide timely, accurate 
and complete information regarding the needs of their stakeholders 
without falling into a lack of information or information overload. The 
working relations can be seen as an effect of the organisational structure 
but also as a condition for developing teams, for which interaction with 
other teams and cultural aspects are of importance. Based on such aspects 
the following ideal typical characteristics of the quality of working 
relations can be distinguished (Van Amelsvoort & Scholtes; 1993): 
ú õ6XEWOHLQWHUSOD\öZLWKLQDWHDPZKLFKPHDQVWKDWWHDP 
 members tune their actions using reliable and actual information  
 about the common process and their part in it. In this respect a  
 balanced communication, a good and clear division of roles, norms  
 which leave room for good collaboration and good performances and  
 a group size of no more than 15 persons, are needed.   
ú 0XWXDOGHSHQGHQFHZLWKLQWKHWHDPVLQUHDFKLQJJRDOVDQGFRKHVLRQ
 within the groups. 
ú 'LIIHUHQFHVLQVWDWXVEHWZHHQWHDPPHPEHUVWKDWFDQEHEULGJHG
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ú /HDGHUVKLSEDVHGRQFRDFKLQJ
ú &RRUGLQDWLRQEHWZHHQJURXSVLVEDVHGXSRQHTXDOLW\DQGXSRQ
 agreements about their relations in the total process. 
ú &XOWXUHIRFXVVHGRQSHUIRUPLQJWKHWDVNDQGQRWRQSRZHUUXOHVRU
 personal needs. 
Members in organisations may structurally lack an overview over the 
process, and are often not involved. Therefore, the possibility of dealing 
with disturbances by means of collaboration is structurally diminished. 
At the same time, non-involvement affects the shared responsibility that 
is necessary for effective communication and collaboration. Working on 
complex tasks in a cross-functional team, equipped with an overview over 
a large part of the process and with the regulatory potential to deal with 
disturbances enables relevant work-related communication. Moreover, 
by defining cohesive teamwork, the quality of internal communication is 
bound to improve.
1.4.2 Definition and features of a team in general
Before going into the collaboration of professionals and its influence on 
operating room performance, I believe it is important to provide more 
insight into the specific context in which team members “operate,” and 
what is meant by (multidisciplinary) teamwork. Mohrman, Cohen and 
Mohrman Jr. (1995) use the following definition of a team: 
“A team is a group of individuals who work together to produce products 
or deliver services for which they are mutually accountable. Team members 
share goals and are mutually held accountable for meeting them, they 
are interdependent in their accomplishment, and they affect the results 
through interactions with one another. Because the team is held collectively 
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accountable, the work of integrating with one another is included among 
the responsibilities of each member.’
There is a general consensus in the research literature that a team 
consists of two or more individuals, who have specific roles, perform 
interdependent tasks, are adaptable, and share a common goal (Salas, 
Dickinson, Converse & Tannenbaum, 1992). To work effectively together, 
team members must possess specific knowledge, skills, and attitudes, 
such as the skill in monitoring each other’s performance, knowledge of 
their own and teammate’s task responsibilities, and a positive disposition 
toward working in a team (Cannon-Bowers, Tannenbaum, Salas & Volpe, 
1995; Salas, Stagl & Burke, 2004). Salas, Wilson, Burke and Wightman 
(2006) explain that physicians, nurses, managers, technicians, and other 
healthcare professionals must coordinate their activities to deliver safe 
and efficient patient care. Healthcare workers perform interdependent 
tasks (in example, a surgeon cannot operate until a patient is anesthetised) 
while functioning in specific roles (for example, surgeon, surgical assistant, 
anaesthetist) and sharing the common goal of safe care. However, despite 
the importance of teamwork in healthcare, most clinical units continue 
to function as discrete and separate collections of professionals (Knox & 
Simpson, 2004). This is partially due to the fact that members of these 
teams are rarely trained together; furthermore, they often come from 
separate disciplines and diverse educational programs.
Given the interdisciplinary nature of the work and the necessity of 
collaboration among the workers who perform it, multidisciplinary 
teamwork is critical for ensuring patient safety (Salas et al., 2006). Teams 
make fewer mistakes than do individuals, especially when each team 
member knows his or her responsibilities, as well as those of other team 
members (Baker & Salas, 1996; Sims, Salas & Burke, 2004; Smith-Jentsch, 
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Salas & Baker, 1996; Volpe, Cannon-Bowers, Salas & Spector, 1996). 
However, simply installing a team structure does not automatically ensure 
it will operate effectively. Teamwork is not an automatic consequence of 
co-locating people together and depends on a willingness to collaborate 
for a shared goal. Teamwork does not require that team members work 
together on a permanent basis. Teamwork is sustained by a commitment 
to a shared goal rather than permanent assignments that carry over from 
day to day (Morey et al., 2002). 
Similarly, the delivery of healthcare occurs in a highly complex 
environment that depends on multi-team systems. Even though healthcare 
workers have historically operated in distinct silos and have been trained 
in separate professions and possess distinct expertise, these individuals 
must coordinate to deliver safe care (Salas et al., 2006).
1.4.3 Team Performance: effectiveness and efficiency
In an effort to increase employee and organisational performance, many 
organisations have implemented work teams. Research suggests that the 
utilisation of teams can improve task performance (Goodman, Devadas, 
& Hughson, 1988) and productivity (Whyte, Dalton & Roy, 1955), as well 
as reduce interpersonal conflict (Alderfer, 1977). For those reasons, it can 
also increase efficiency. 
Creating and sustaining effective teams requires persistent renewal and 
discovery of good practice. Team effectiveness is an evaluation of the 
outcomes of team performance processes relative to some set of criteria 
(Goodwin et al., 2009). Teams operate in varied organisational settings. 
When teams in general reflect collectively on their objectives, strategies, 
processes and performance, and make changes accordingly (West, 2012; 
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Widmer, Schippers & West, 2009), they become more productive, effective 
and innovative (Katzenbach & Smith, 2003; Flin, O’Connor & Crichton, 
2008; Gittell, 2009; Weisbord, 2011; West, 2012).
Team reflexivity was pointed out by West (2012) as an important means of 
influencing performance, and involves:
ú 5HJXODUWHDPUHYLHZVRIWKHWHDPóVREMHFWLYHVLQFOXGLQJDQ 
 assessment  of their continuing relevance and appropriateness, as  
 well as progress towards their fulfilment;
ú 7HDPPHPEHUYLJLODQFHIRUH[WHUQDOFKDQJHVWKDWFRXOGDIIHFWWKH
 team’s work;
ú $ZDUHQHVVUHYLHZDQGGLVFXVVLRQRIWKHWHDPóVIXQFWLRQLQJZLWKD
 view to improving performance;
ú &UHDWLYLW\IOH[LELOLW\DQGDGDSWDELOLW\
ú 7ROHUDQFHRIXQFHUWDLQW\
ú 7HDPPHPEHUVYDOXLQJWKHGLIIHUHQWSHUVSHFWLYHVNQRZOHGJHEDVHV
 skills and experience of team members. 
At the same time, social reflexivity is also important. In order to promote 
the well-being of its members, the team must reflect upon the ways in 
which it provides support to members, how conflicts are resolved and 
what is the overall social and emotional climate of the team (West, 2012).
Salas, Stagl, Burke and Goodwin (2007) found that teamwork is a dynamic, 
simultaneous and recursive enactment of process mechanisms, which 
inhibit or contribute to team performance and performance outcomes. 
Team performance is a multi-level process, arising as team members enact 
both their individual task work performance processes and individual - 
and team level teamwork - processes (Kozlowski & Klein, 2000; Salas et 
al., 2007). 
44
Salas, Sims and Burke (2005) found five core components of teamwork: 
team leadership, adaptability, mutual performance monitoring, backup 
behaviour, and team orientation.  
The first component, team leadership, is the social problem solving that 
promotes coordinated, adaptive team performance by facilitating goal 
definition and attainment (Salas et al., 2004). To meet the demands of 
increasingly dynamic task environments, shared leadership has been 
explored. Shared leadership is the transference of the leadership function 
among team members to take advantage of each member’s strengths (e.g. 
knowledge, skills) as dictated by either environmental conditions, or the 
development stage of the team (Burke, Salas, Wilson-Donnelly & Priest, 
2004). Shared leadership is more effective than traditional leadership 
structures (Pearce & Sims, 2002).
Salas et al. (2005) found that the second component, adaptability (in 
example, the team’s ability to change team performance processes 
in response to cues from the environment in a manner that results in 
functional team outcomes; Burke et al., 2006) is essential to teamwork, 
especially for teams under dynamic conditions.
The third component, mutual performance monitoring, is the ability to 
keep track of the work done by fellow team members, while performing 
one’s own tasks. This serves to ensure that everything proceeds as 
expected and that everyone follows the procedures correctly (McIntyre 
& Salas, 1995).
The fourth component, backup behaviour, is the discretionary provision of 
resources and task-related effort to another when there is recognition by 
potential backup providers that there is a workload distribution problem 
in their team (Porter, Bigley & Steers, 2003). Thus, mutual performance 
monitoring is a necessary prerequisite for backup behaviour, and backup 
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behaviour is necessary to leverage mutual performance monitoring into 
performance gains.
The fifth component, team orientation, is more than an individual’s 
preference for working within a team versus working in isolation as an 
individual. It is the propensity to coordinate, evaluate, and use the task 
inputs of fellow teammates (Driskell & Salas, 1992).
Furthermore, Salas, Cooke and Rosen (2008) found that these five core 
components of teamwork are made possible by three core coordination 
mechanisms: shared mental models, closed-loop communication and 
mutual trust. These coordination mechanisms facilitate the enactment of 
the five teamwork components by ensuring that information is distributed 
in an appropriate and timely manner. Shared mental models are organised 
knowledge structures that facilitate execution of interdependent 
team processes (Klimoski & Mohammed, 1994). Team members that 
share mental representations are better able to develop similar causal 
explanations of the environment, as well as inferences about possible 
states of the environment in the near future. This results in more effective 
and adaptive team performance and higher quality decision-making in 
teams (Cannon-Bowers et al., 1993; Mathieu, Heffner, Goodwin & Salas, 
2000; Stout, Cannon-Bowers & Salas, 1996). Closed-loop communication 
is a specific pattern of communication in the exchange of information 
between a sender and a receiver (MyIntyre & Salas, 1995). Communication 
is the means by which teams translate individual-level understanding into 
the team-level dynamic representations that guide coordination action 
(Cooke, Salas, Kiekel & Bell, 2004). 
Mutual trust in the context of teams has been defined as the shared 
perception that individuals in the team will perform particular actions 
important to its members and will recognise and protect the rights and 
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interests of all team members engaged in their joint endeavour (Simsarian 
Webber, 2002; Gittell, 2009).
The findings of the literature review about teamwork and organisational 
performance by Delarue, Van Hootegem, Procter and Burridge (2008) 
generally point in one direction: adopting team structures can yield 
positive outcomes for organisations. Teamwork has been positively 
linked to organisational outcomes: Most of the studies that analysed the 
relationship between teamwork and operational, or financial outcomes 
found a positive link. Furthermore, any positive link between teamwork 
and performance can be explained by the impact of teamwork on employee 
attitudes and behaviours and/or organisational structure. Almost all the 
studies that analysed the link with behavioural and attitudinal outcomes 
at the level of the employees confirmed that worker outcomes improved. 
Finally, Delarue et al. (2008) found that organisational and environmental 
factors would moderate the relationship between teamwork and 
organisational performance. The studies in their review offer support 
to the idea that contextual factors act to moderate the teamwork–
performance link.
Moreover, teamwork can help improve productivity. Macy and Izumi 
(1993) conducted a meta -analysis of 131 field studies of organisational 
change and found that team development interventions and the creation 
of autonomous teams (that is, teams that have substantial responsibility 
for their own work) had a large influence on financial measures of 
organisational performance. Applebaum and Batt (1994) reviewed 12 
large-scale surveys and 185 case studies of managerial practices, and 
concluded that team based work led to improvements in organisational 
performance on measures of both efficiency and quality (Unsworth & 
West, 2000). Mathieu, Maynard, Rapp and Gilson (2008) observed, in 
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their review of the team performance literature published between 1997 
and 2007, that Kirkman, Rosen, Tesluk and Gibson (2004) assessed team 
process improvements by measuring feedback seeking, error discussion, 
and experimentation, which they argued should lead to the ability to 
adapt and improve.
1.4.4. Cross-functional team perspective
Cross-functional teams in general
Cross-functional teams have been used worldwide by many organisations 
as a way of involving expertise from different functional areas to improve 
operational performance (Santa, Ferrer, Bretherton & Hyland, 2010). 
Productivity is important for businesses. Whether in the manufacturing 
or service industry, every business needs to operate productively and 
efficiently. Generally, organisations understand that they need to improve 
and maintain productivity in an integrated, cross-functional way. That 
requires a high degree of integration and interaction between the various 
departments of a company (Blank & Burau, 2013).
Parker (2003) describes six important general competitive advantages 
to organisations that successfully implement cross-functional teams and 
manage them. Firstly, cross-functional teams reduce the time it takes to 
get things done, especially in the product development process. Secondly, 
cross-functional teams improve an organisation’s ability to solve complex 
problems. Thirdly, cross-functional teams focus the organisation’s 
resources on satisfying the customer’s needs. Fourthly, by bringing 
together people with a variety of experiences and backgrounds, cross-
functional teams increase the creative capacity of an organisation. Fifthly, 
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members of cross-functional teams are more easily able to develop new 
technical and professional skills, learn more about other disciplines, and 
learn how to work with people who have different team-player styles and 
cultural backgrounds, than those who do not participate in any cross-
functional teams. Finally, the sixth advantage is that the cross-functional 
team promotes a more effective cross-team effort by establishing one 
place to turn to for information (a single point of contact), as well as 
for decisions about a project or customer. In addition, Parker (2003) 
notes that cross-functional teams must beware of the impact of their 
work on other groups in the organisation. Effective teamwork requires 
collaboration among teams. 
The concept of diversity has multiple dimensions because many of the 
specific assets and liabilities of work teams arise directly out of the 
diverse talents and perspectives of teams’ individual members. ( Jackson, 
Joshi & Erhardt, 2003). Diversity is among the aspects that offer benefits 
throughout the entire organisation (Ashkanasy, Hartel & Daus, 2002). The 
diversity of knowledge in a cross-functional team positively influences 
performance due to the different perspectives each member brings to the 
team (Horwitz, 2005). On the flip side, however, diversity also presents 
challenges that managers need to deal with in supervising and directing 
team members. Since cross-functional teams consist of members with 
specialised expertise, the variety of knowledge and perspectives within 
a team has the potential to create communication barriers and conflicts 
among team members (Majchrzak, More & Faraj, 2012). 
The potential value of cross-functional teams can only be realised if their 
members utilise their expertise and knowledge in conjunction with the 
knowledge and expertise of other members (Hong & Vai, 2008; Love 
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& Roper, 2009). Mintzberg, Jorgensen, Dougherty and Westley (1996) 
note the importance of social and organisational connectivity when 
making optimal use of the collaborative efforts of groups of people, 
who share accountability for work processes and outcomes. Finally, 
Keller (2001) found that functional diversity has a positive influence 
on schedule performance. Cross-functional teams promote improved 
quality management. By combining team members’ diverse perspectives, 
decision-making is more comprehensive because team members from 
diverse functional backgrounds question ideas and decisions about how 
best to provide products and services to customers. The perspectives 
of other team members around the processes all contribute to a more 
informed outcome. Diversity, properly processed, leads to high-quality 
decision-making and innovation (Daspit, Justice Tillman, Boyd & McKee, 
2013; Parker 2003; Proehl, 1997, Santa et al., 2010, van Knippenberg & 
Schippers 2007; Wang, Chen, Lin & Hsu, 2010; West, 2002; West, 2012).
1.4.5 Teams in healthcare 
In the context of health, the functional identity of surgeons is strong as a 
result of surgical specialisation (Fitzgerald, Lum & Dadich, 2006). In the 
healthcare context, medical dominance can be a barrier for communication 
expressed by clearly delineated surgical jurisdictions (Atwal & Caldwell, 
2006; Kippist & Fitzgerald, 2006) 
Alexander et al. (2005) found that team processes in healthcare have 
important implications for patient outcomes. The results suggest that the 
level of participation by the team as a whole may be a more important 
process attribute in terms of patient improvements than the team’s smooth 
functioning. That indicates the potential appropriateness of managerial 
interventions to encourage member investment in team processes. In 
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examining this, Milligan, Gilroy, Katz, Rodan and Subramanian (1999) 
comment on the historic and ongoing tension between medicine and 
nursing about power, autonomy and authority. Hospitals are served 
by a variety of different specialists and technicians, including doctors, 
nurses, pharmacists, medical technicians, radiologists, etc. To provide 
good healthcare services, teamwork between this work force is extremely 
important, and the management of cross-functional teams consisting 
of specialists and technicians is a significant issue (Wang et al., 2010). 
In addition, Atwal & Caldwell (2006) identify the dominance of medical 
power as a barrier for teamwork. They also note that differing perceptions 
of teamwork and different levels of skill acquisition in order to function as 
team members can inhibit multidisciplinary interactions. 
Cross-functional teams in healthcare organisations oversee a 
comprehensive range of problems. Nonetheless, Santa et al. (2010) found 
no direct influence of cross-functional teams on the improvement in 
operational performance. This can be explained by the fact that improved 
operational performance is the result of the interaction between cross-
functional teams and related team behaviours. 
1.5 Research approach
This thesis draws on quantitative and qualitative research in two 
different hospital settings in order to offer a better understanding of 
the factors that contribute towards maximising patient satisfaction, as 
well as towards reducing costs and improving financial performance by 
increasing efficiency in productivity. The two hospitals in question were 
Radboud University Medical Centre (Radboudumc), located in Nijmegen, 
the Netherlands (28 ORs), and Bernhoven General Hospital (Bernhoven), 
located in Uden, the Netherlands (9 ORs). In both hospitals, cross-
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functional teams were introduced after a redesign process in order to 
improve operating room scheduling in the preoperative phase. Our 
qualitative and quantitative research resulted in four consecutive articles, 
which are presented as chapters two to five. This thesis consists of six 
chapters and evaluates the role of multidisciplinary teamwork in the 
preoperative phase of operating room scheduling and its influence on 
operating room performance, by introducing a cross-functional team in 
an academic hospital and a general hospital in the Netherlands. In both of 
these hospitals, quantitative research was conducted with a control group 
(chapter four and five) to understand the effectiveness of cross-functional 
teams. For statistical analysis purposes, SPSS was used to identify and 
measure the effectiveness of the cross-functional teams. Chapters three 
to five cover a total of 40,833 operating room days, during which 111,433 
elective surgical procedures were performed.
Chapter four reports on one specialised service at the focus of a quantitative 
longitudinal study conducted with a nationwide control group (six 
University Medical Centres). Using data from the Dutch Operating Room 
Benchmarking Collaborative (Van Veen-Berkx, Elkhuizen, Kalkman, Buhre 
& Kazemier, 2014), the same specialised service in six University Medical 
Centres was assessed as one control group. In the control group, no cross-
functional team interventions were introduced during the consecutive 
years in which the study took place.
This thesis also uses an in-depth qualitative case study approach for the 
purpose of empirically exploring and developing the theoretical concept. 
In both hospitals, this approach was used to understand the factors of 
structural influence in cross-functional teams, which factors contribute 
to operating room performance. Several observation sessions, recorded 
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meetings and semi-structured interviews were held to develop a better 
understanding of these factors. Finally, it is important to understand the 
role of the researcher, as research can be approached from a variety of 
perspectives, ranging from an attached insider to a detached outsider. In 
conducting my research for this thesis, I was involved in the role of an 
attached insider (Van de Ven, 2007). Since 2004, I have worked on the 
design, intervention and introduction of cross-functional teams in both 
of the hospitals used for research in this field in the Netherlands. Over 
the years, I have also gained a great deal of experience as a very active 
member of teams I helped design.  
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1.6 Research questions and outline of this thesis
To date, researchers have devoted little attention to multidisciplinary 
teamwork in the preoperative phase of operating room scheduling, and 
its influence on operating room performance. On studying the literature, 
it was unable to find any information on how collaboration between 
professionals in the preoperative phase of operating room scheduling 
improves operation room performance. To fill some of the void in the 
scientific literature on this area, this thesis research focused on developing 
a better understanding of structurally influencing factors.
Research model
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With that objective in mind, the question at the focus of this thesis is: 
What is the effect of introducing cross-functional teams in the preoperative 
phase of operating room scheduling on improving operating room 
performance in the long-term? 
To answer this question, this study developed a theoretical framework 
that confronts and combines insights and concepts from the literature on 
teams, teamwork, cross-functional teams, team effectiveness, and socio-
technical systems theory. 
Throughout the chapters of this thesis, I will combine this socio-technical 
systems theory perspective with other theoretical perspectives in 
exploring cross-functional teams. This exploration will be guided by the 
following questions:
RQ1 What elements are important for creating cross-functional teams that 
can prepare operating room schedules efficiently in the preoperative phase? 
This question is answered in chapter two, which highlights the importancy 
of multidisciplinary teamwork and explains why it is important for 
healthcare professionals. Chapter two describes the introduction of 
cross-functional teams in a qualitative research study. Four different 
specialised services at Radboudumc were the subject of this study. The 
main contributions of this paper are as follows: (i) the research presented 
here highlights the importance of team-based approaches and the need 
to improve collaboration between healthcare professionals; (ii) cross-
functional teams learned how to address disturbances and improve their 
quality of service through improved collaboration and the improved 
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use of control mechanisms; and (iii) this study confirms the value of 
implementing the socio-technical systems theory to improve collaboration 
between healthcare professionals.
An earlier version of this paper was presented on the occasion of the 16th 
International Workshop on Teamwork (IWOT) at the Norwegian University 
of Science and Technology (NTNU) in Trondheim, Norway, September 6-7, 
2012. The present version has appeared in: 
Bitter, J., Van Veen-Berkx, E., Gooszen, H. G. & Van Amelsvoort, P. 
(2013). Multidisciplinary Teamwork Is An Important Issue To Healthcare 
Professionals. Team Performance Management, 19, 263-278. DOI 10.1108/
TPM-11-2012-0041.
Chapter three outlines the concept of cross-functional teams in order to 
explore the following research question both theoretically and empirically: 
RQ2 What is the relationship between the implementation of cross-functional 
teams and operating room performance, as measured over a consecutive 
period of seven years by two specialised services in an academic hospital 
(Radboudumc) in the Netherlands? 
Chapter three demonstrates in a mono-centre study at Radboudumc that 
improving operating room performance by introducing a cross-functional 
team-based organisation in the operative process will serve to sharpen 
the focus on operating room scheduling and improve team collaboration. 
Chapter three describes how the intervention of cross-functional teams 
at Radboudumc contributed to an organisational learning effect and 
more efficient use of operating room capacity. This was achieved in a 
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quantitative research setting, and involved a longitudinal study that 
spanned seven consecutive years from 2005 to 2012. This chapter has 
appeared in: 
Bitter, J., van Veen-Berkx, E., van Amelsvoort, P., & Gooszen, H. (2015). 
Preoperative cross-functional teams improve OR performance. Journal of 
Health Organization and Management, 29(3). DOI 10.1108/JHOM-07-2013-
0145. 
In order to substantiate the empirical evidence in a multi-centre 
comparative study, the following research question was investigated in 
chapter four: 
RQ3 What long-term effects were established at Radboudumc compared to 
the performance of six other academic institutions after implementing cross-
functional teams in the preoperative phase of operating room scheduling? 
Chapter four describes a nine-year, quantitative, nationwide, multi-
centre longitudinal study in seven university medical centres (including 
Radboudumc) in the Netherlands. This chapter seeks to determine 
whether the findings described in chapter three occurred by accident, or 
whether raw utilisation at Radboudumc is higher than at other University 
Medical Centres (control group) in the Netherlands. 
This chapter has appeared in: 
van Veen-Berkx, E., Bitter, J., Kazemier, G., Scheffer, G. J., & Gooszen, H. G. 
(2015). Multidisciplinary Teamwork Improves Use of the Operating Room: 
A Multi-Centre Study. Journal of the American College of Surgeons, 220(6), 
1070-1076. DOI:10.1016/j.jamcollsurg.2015.02.012.
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To offer more insight into the working of a cross-functional team, the 
introduction of a cross-functional team was investigated in a general 
hospital, as well. The following research question is explored in chapter 
five:
RQ4 How does the introduction of cross-functional teams in the preoperative 
phase of operating room scheduling affect operating room performance?
Chapter five zooms out to investigate the implications of a cross-
functional team in a general hospital. This chapter presents quantitative 
data (with control group) to confirm the effect on performance, as well as 
qualitative research to build further on the findings outlined in chapter 
two. Chapter five describes how the intervention of cross-functional 
teams at Bernhoven General Hospital contributed to an organisational 
learning effect and more efficient use of operating room capacity. This 
study spanned two consecutive years from 2013 through 2014. 
This paper was presented at the 19th International Workshop on Team 
Work (IWOT) at the Catholic University of Leuven, Belgium, September 
7-8, 2015. 
This chapter is in the second round of review at Team Performance 
Management as:
Justin Bitter, Caro W.A. van Haren, Pierre van Amelsvoort, Kristina Lauche. 
How Cross-functional Teams Increase Operating Room Performance.
Finally, chapter 6 presents a general discussion and conclusion, as well 
as theoretical implications and recommendations for daily practice.  The 
thesis ends with a reflection and reference list.
58
59
1Chapter 2 1Improving Multidisciplinary Teamwork in Preoperative SchedulingEffects of implementing cross-functional teamwork in preoperative scheduling on team characteristics2
60
61
Chapter 2
Effects of implementing cross-functional teamwork in 
preoperative scheduling on team characteristics
 Abstract
The aim of this paper is to investigate the impact of introducing cross-
functional teams on various aspects of collaboration in preoperative 
scheduling. Based on socio-technical systems (STS) principles, an intervention 
was designed to address non-routine tasks, variety, disturbances and errors 
related to operating room (OR) scheduling, with the aim of increasing both 
staff productivity and patient safety. 
This concept was investigated at Radboud University Medical Centre 
(Radboudumc) in the Netherlands. Based on the literature on socio-technical 
systems, self-managing teams and group dynamics, we investigated the 
team’s control options as well as five aspects of collaboration (setting 
common goals, cohesion, openness, single-loop and double-loop learning, 
and feedback). The effects of implementing preoperative cross-functional 
teams in the OR were compared. The first author observed twelve team 
meetings, available data and documentation, and thirteen semi-structured 
interviews were performed with team members for collecting additional 
data. Our qualitative findings revealed that high-performing teams were 
able to identify bottlenecks in order to improve continuity of care.
The concept of this field study was presented on the occasion of the 16th International 
Workshop on Teamwork (IWOT) at the Norwegian University of Science and Technology 
(NTNU) in Trondheim, Norway, September 6-7, 2012. 
This chapter 2 is based on
Bitter, J., van Veen-Berkx, E., Gooszen, H. G., & van Amelsvoort, P. (2013). Multidisciplinary 
teamwork is an important issue to healthcare professionals. 
Team Performance Management: An International Journal, 19(5/6), 263-278. 
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Our qualitative findings revealed that high-performing teams were able to 
identify bottlenecks in order to improve continuity of care.
The cross-functional teams used several performance indicators to gain 
insight into their own performance. Consequently, through collaboration, 
these teams were able to minimise disturbance and therefore learn. Cross-
functional teams learned how to address disturbances and improve their 
quality of service through improved collaboration and the improved use of 
control mechanisms. This research highlights the importance of team-based 
approaches and the need to improve collaboration between healthcare 
professionals.
The paper confirms the value of cross-functional teams to improve 
collaboration between healthcare professionals. This field study is a valuable 
contribution, as it focuses on team-based organisation in preparing an OR 
schedule.
Keywords: Collaboration, Healthcare professionals, Socio-technical systems 
theory, Medical facilities, Team working, Team performance, Operating 
theatres
2.1  Introduction
Modern hospitals are confronted with increased uncertainty and variety 
with respect to organisation and efficiency. Hospitals are internally 
complex, as they traditionally are functionally specialised with respect 
to their organisational structure, and many hospitals should redesign 
their organisation in order to create a more viable structure (Achterbergh 
& Vriens, 2010; De Sitter et al., 1997). Healthcare is an important social 
issue, and stakeholders (for example, patients, governments, and 
insurers) have expectations of latency, throughput, and safety. Therefore, 
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multidisciplinary teamwork is essential for healthcare professionals to 
improve efficiency and avoid causing unnecessary harm to the patient. 
However, the principles of socio-technical systems (STS) have not been 
applied previously to operating room (OR) scheduling in the preoperative 
phase at this hospital. Furthermore, operating rooms are expensive to the 
hospital, and capacity should be utilised as much as possible in response 
to increasing societal demands and rapidly escalating costs. Most of the 
increase in cost is due to increased healthcare consumption (Kuenen, 
Geurts, Leeuwen & Nolst Trenité, 2011). 
 In addition, hospitals continuously search for opportunities to improve 
both productivity and patient safety. For example, Sorbero, Farley, Mattke 
and Lovejoy (2008) found empirical evidence supporting the relationship 
between teamwork and patient outcomes. Patient quality is the perceived 
result of the integrated combination of the cure and care processes 
rather than the sum of the separate hospital departments (Glouberman & 
Mintzberg, 2001a).
Teamwork is not only a concern for the healthcare field. Many industries 
have recognised the critical role that teamwork plays in effective 
operation, particularly industries that deal with high-risk, critical safety 
environments and tasks such as aviation, military operations, and power 
generation (Kozlowski & Ilgen, 2006). Moreover, in industries such as 
automotive manufacturing, the value of creating high-performance teams 
has long been recognised (Cohen & Bailey, 1997; Salas, DiazGranados, 
Weaver & King, 2008). 
 Hospital’s operating rooms are high-cost/high-revenue environments, 
and the facilities are equipped specifically for performing surgical 
procedures. In this era of rising costs and declining reimbursements, 
optimising the effectiveness of the operating room suite and maximising 
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throughput (Krupka & Sandberg, 2006) are essential. Because this facility 
is usually a hospital’s highest cost and revenue centre (Macario, Vitez, 
Dunn & McDonald, 1995), it has a major impact on the performance of the 
hospital as a whole. However, managing an operating room is challenging 
due to conflicting priorities and preferences among its stakeholders 
(Glouberman & Mintzberg, 2001a), as well as the scarcity of costly 
resources. Moreover, healthcare managers must anticipate the increasing 
demand for surgical services by our ageing population (Etzioni et al., 
2003). These factors clearly emphasise the need for improved efficiency 
and the need to adequately plan and schedule procedures.
 Operating room efficiency is defined functionally in terms of the total 
time the patients are present in the operating room divided by the total 
amount of allocated operating room time per 8-hour day (8:00 through 
16:00), multiplied by 100. This definition excludes turnover time and 
over-utilisation of operating room time, and operating room efficiency is 
an important factor in determining operating room productivity (Dexter, 
Epstein & Marsh, 2001; Dexter & Traub, 2002; Strum, Vargas & May, 1999). 
In other words, operating room efficiency can be used to compare what is 
actually produced or performed with what can ideally be achieved using 
the same resources (e.g. money, time, labour, etc.). 
 In this study, we addressed the complex collaboration between 
physicians at Radboudumc in the Netherlands by studying physicians’ 
deeply embedded professional differences and how these differences 
influence the performance in operating rooms after the operating rooms 
were reorganised in 2004. One of the main causes of the redesign was 
that patient’s surgeries were often cancelled at the last minute.
 Qualitative research was performed by investigating two operating 
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room teams that perform well and two operating room teams that 
performed less well (based on their net utilisation). Because performance 
with respect to operating room scheduling in the preoperative phase 
is determined by self-managing teams and group dynamics, this study 
combined the characteristics of these two areas. Our research question 
was as follows: What elements are important for creating cross-functional 
teams (CFTs) that can efficiently prepare operating room schedules in the 
preoperative phase?
 This paper is organised as follows. The next section describes 
theoretical framework based on the concepts of self-managing teams 
and group dynamics. We then explain the baseline situation and provide 
background information regarding how Radboudumc performed before 
the organisational redesign. A variety of theories describe common goal 
setting, control options, cohesion, openness, single-loop and double-loop 
learning, and feedback as essential variables for improving collaboration. 
These variables are the starting point for this research. 
 Next, the methodology used to investigate is described. Thereafter, the 
results are presented and discussed. The paper concludes by highlighting 
some important research gaps that can be addressed in future studies.
  
Open team communication
Single-loop and double-loop learning
Common goal setting
Team self-evaluation
Degree of self-regulation
Physical infrastructure
Team characteristics
Structural prerequisites
Collaboration
Figure 2.1  Theoretical model with operationalisation of core concept of collaboration
Input-Process-Outcome (IPO) Team Effectiveness Framework
Figure 2.1 Theoretical model with operationalisation of core concept of collaboration
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2.2  Theoretical background
The socio-technical systems theory
Radboudumc followed an innovation path that was based on principles 
of socio-technical systems (STS) and designed to address non-routine 
variety, disturbances, and errors in order to improve productivity and the 
quality of working life. The roots of the developing theories regarding 
cross-functional teams can be found in the STS theory. The STS approach is 
designed to harness the personal and technical aspects of organisational 
structures and processes in order to achieve joint optimisation, with a 
focused emphasis on achieving excellence in terms of both technical 
performance and the quality of people’s work. The overall goal is to 
continuously improve performance by setting goals, monitoring and 
analysing their progress, and identifying and solving problems on a 
regular basis (Achterbergh & Vriens, 2010; Cherns, 1976; De Sitter et al., 
1997). 
 The starting point in this approach is to recognise that organisations 
must cope with increasing uncertainty and variety. The internal complexity 
of a hospital’s organisational architecture stems from traditional functional 
specialisation, which amplifies external complexity and can serve as a 
source of disturbance, errors, variance, and accidents. These factors can 
be difficult to address due to a lack of effective collaboration between 
autonomous individual professionals. Redesigning the organisation can 
often revitalise the organisation, and decreasing organisational complexity 
by reducing functional concentration and increasing local control will 
create optimal conditions for cross-functional teamwork (Achterbergh & 
Vriens, 2010; De Sitter et al., 1997).
 Cross-functional teams with high self-organisation capabilities 
and feasible mandates can cope with variety, disturbances, and errors 
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more effectively. In an operating room setting, integrating tasks using a 
cross-functional team-based approach should therefore reduce sources 
of disturbance (for example, X-ray equipment being unavailable or 
scheduling changes that are inadequately discussed among the staff). 
Furthermore, fully mandated cross-functional teams are able and 
authorised to address disturbances and errors, and can learn to improve 
planning under adverse circumstances such as scarce resources and high 
variability. The main goal of this OR redesign was to reduce organisational 
complexity and the risk of disturbance by lowering the number of patient 
transfer points by decreasing functional concentration and increasing 
local control capabilities. This redesign was necessary in order to create 
the optimal conditions for collaboration and cross-functional teamwork. 
Improving collaboration between healthcare professionals and applying 
STS design principles were expected to improve the quality of working 
life as well as significantly increase organisational productivity and 
patient safety. Integrating tasks into a cross-functional team-based 
organisation can reduce the number of the disturbance sources. 
Furthermore, cross-functional operating room scheduling teams can cope 
with local disturbance and errors and can improve the allocation of scarce 
resources (Achterbergh & Vriens, 2010; De Sitter et al., 1997). As a result, 
susceptibility for disturbances can be decreased. In the context of this 
paper susceptibility for disturbances is the sum of human errors, patient 
variation, conflicts of interest among participants, lack of resources, and 
variations in procedure times. According to susceptibility for disturbances, 
if disturbances cannot be controlled at the source, it will escalate and 
ultimately affect performance.
 Nevertheless, collaboration between operating room professionals 
does not come naturally (Klopper-Kes, Meerdink, Wilderom & Van Harten, 
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2011). Establishing effective collaboration between professionals is 
dependent on attitude, culture, and structure. Therefore, Radboudumc 
opted to change the pre-existing structure, culture, and attitude of its OR 
and staff.
 One of the common sources of disturbance and errors is poor 
communication between physicians and nurses, who typically interact 
with each other but not between groups. Similar to the care pathways 
described by Pronovost et al. (2006), the goal of redesign intervention 
is to improve culture and help physicians and nurses learn from their 
mistakes. In this approach, the principles of high reliability organisations 
(Weick & Sutcliffe, 2011) are applied, with particular attention paid to 
institutional variables, team variables, and task variables. High reliability 
organisations as described by Weick & Sutcliffe (2011) encourage reporting 
of errors, they elaborate experiences of a near miss for what can be 
learned, and they are wary of potential liabilities of success, including 
complacency, and the temptation to reduce margins of safety.
 After the redesign, hospitals can then reduce unnecessary complexity 
and variation by standardising the delivery of care and protocols. In this 
process, decreasing functional concentration and increasing local control 
capabilities in order to create the optimum conditions for collaboration 
and cross-functional teamwork should reduce organisational complexity. 
The intensive collaboration provided by cross-functional teams accelerates 
the development of routines, thereby reducing disturbance and facilitating 
the team’s ability to cope with disturbance when it arises.
 Autonomy and teamwork
Autonomy is both an individual and team concept; some researchers stress 
that teamwork involves a low level of individual autonomy (Wellins, 1990), 
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whereas others do not rule out the contribution of individual autonomy to 
effective teamwork (Cohen & Ledford, 1994). This attempt to achieve both 
individual autonomy and a cohesive team can result in tension within a 
team, creating a paradox (Manz & Sims, 1995) that can only be resolved 
by reaching a suitable balance (Neck, Stewart & Manz, 1996). If team 
cohesiveness is relatively high, effective collaboration within the team 
can be maintained, which is essential for effective teamwork (Langfred, 
2000).
Physicians claim and obtain autonomy in designing and executing 
their work based on their expert authority. However, managers do not 
necessarily have authority over physicians due to different levels of 
education. Therefore, it is essential for both physicians and managers to 
think and act collectively in order to ensure collaboration and achieve 
organisational improvements (Klopper-Kes et al., 2011). Effective 
collaboration enables the hospital to deliver services that are both high in 
quality and cost-effective (Shortell et al., 2004; Smalarz, 2006).
 Single-Loop and Double-Loop Learning
Argyris (1976) distinguishes between single-loop and double-loop learning. 
Single-loop learning focuses on solving increasingly unilateral changes 
and the problems that result from those changes. Double-loop learning is 
closer to the cause of the problem and is based on feedback received with 
respect to a prior action. Therefore, according to Argyris (1976), gaining 
insight into the cause of a problem and finding an effective means to 
solve that problem are necessary. 
 The result of combining unilateral professional orientation and far-
reaching specialisation is that long-term employee knowledge is only 
applicable to a limited field of work. As a result, one might (unintentionally) 
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risk creating a specialisation trap. Thus, although the work is initially 
more secure, a specialisation trap occurs when the professional sees only 
his own task, and problems are therefore not connected to other tasks 
to solve them. The employees will be increasingly “condemned” to their 
own specific expertise and will develop a routine way of working while 
always dealing with the same category of questions. Because of routine, 
this quickly becomes a known method, and solutions fail, leading to a 
“creativity trap” (Van Delden, 1992). Reflection skills are not necessary 
in this trap and therefore become lost. Without reflection, the learning 
cycle is not complete, and the cross-functional team will not improve. 
Self-reflection, self-criticism, and open-mindedness are all neglected, and 
skills are underdeveloped (Van Amelsvoort, 2007; Van Delden, 1992). The 
specialisation trap reduces the employee’s/ professional’s ability to feel 
responsible for the entire process. Consequently, the feeling of being part 
of a social partnership is less pronounced, and the effects and benefits of 
direct action are not seen or felt. Professionals then find the relationship 
with their immediate colleagues difficult, and their involvement within 
the organisation can be troublesome. A professional has successfully 
established certain professional routines that are continuously improved 
through single-loop learning. However, with establishing non-routine 
double-loop learning, these routines are removed and professionals are 
questioned. When these improvements continue to occur, the learning 
circle is complete (Van Amelsvoort, 2007).
 Job Demands and Job Control
De Sitter et al. (1997) argued about the quality of working life. Employees in 
an operating room department work constantly under pressure. Therefore, 
it is important for the well-being of employees that so many disturbances 
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as possible can be avoided in advance. In cross-functional operating 
room scheduling teams, job control arises through the development of 
routines, and this allows employees to deal with disturbances. Single-loop 
and double-loop learning, constructive feedback (Argyris, 1976), and trust 
in each other’s qualities ( Jones & George, 1998) are all important aspects 
of these routines.
 Cross-functional operating room scheduling teams are characterised by 
the fact that their responsibilities are positioned low in the organisation. 
It is therefore important that they are able to deal with disturbances. The 
Job Demand-Control model of Karasek (1979) demonstrates why this is so 
important. This model is based on the psychological demands of the job 
and the ability of professionals to reflect upon their own work. According 
to the model, negative and positive health outcomes can be predicted by 
these two characteristics. Psychological job demands are stressors that 
are present in working environments that include high pressure, high 
work pace, and physically and/or mentally demanding work. Management 
opportunities are closely linked to the worker’s ability to oversee his/
her duties and behaviour. A positive outcome (e.g. motivation and active 
learning behaviour) occurs when the psychological job demands and self-
reflecting options are high. According to the model, the most negative 
health outcome occurs when the psychological job demands are high and 
when social support and self-reflection options are low.
 The members of a cross-functional team must work closely together 
in order to create an optimal operating room schedule. Therefore, it is 
extremely important to sustain team effectiveness in order to minimise 
disturbance and achieve high operating room performance. With effective 
collaboration, the members of the cross-functional teams can achieve 
common objectives.
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Mathieu et al. (2008) provides a number of characteristics of team 
effectiveness. In their review spanning a decade of research regarding 
communication and cohesion within teams, they identified several key 
points. These key points have a positive effect on the result reached by 
Mathieu et al. (2008). Improvements in the team process can be achieved 
when employees ask for feedback, discuss errors, and try new methods 
with the aim of making adjustments and improvements. 
 Single-loop learning is the only operational adjustment that does 
not question norms and values. In double-loop learning, the change in 
norms and values  are central to the operational processes in order to 
continuously improve these processes (Achterbergh & Vriens 2010; 
Argyris, 1976). Moreover, interpersonal processes between team members 
have a large impact on the effectiveness of the entire team (De Dreu & 
Weingart, 2003; Jehn, Northcraft & Neale, 1999).
 On the whole, research has demonstrated that constructive feedback 
has positive effects on the motivation of team members, interpersonal 
trust ( Jones & George, 1998), and ultimately the performance of the team. 
Furthermore, mutual trust and openness within the team are essential, 
and a collective belief in success has a positive influence on efficiency. 
Team climate has been shown to affect the attitude and behaviour of 
the team members, and a feeling of safety within the team can have a 
large impact on team effectiveness (Edmondson, 1999; Ilgen et al., 2005; 
Mathieu et al., 2008).
 In focusing on the healthcare system, Glouberman & Mintzberg 
(2001a) identified four quadrants in the healthcare industry: care, cure, 
control, and community. These four quadrants demonstrate that there 
are boundaries that limit communication and collaboration between 
licensed professions and alternative-care providers. In their research, 
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Glouberman & Mintzberg (2001a) found that those kinds of hospitals end 
up in four entirely separate organisations, as each part structures itself in 
an independent way. Setting different goals makes collaborating difficult 
because of the delicate balance between private and public interests.
 One of the most striking challenging in managing a hospital arises 
when the members of the board attempt to reconcile the goals of the 
physicians and managers. On one hand, a physician’s primary goal is to 
treat individual patients in the best possible way. On the other hand, the 
manager’s primary goal is to provide continuity for the entire organisation 
and to deliver high-quality, cost-effective healthcare services to the 
population. These differences in perspective are a clear source of potential 
conflict. For a hospital to be manageable, the professional autonomy and 
organisational position of its physicians are key factors (Davies, Hodges & 
Rundall, 2003; Edwards, 2003; Kaissi, 2005).
 Establishing group goals and receiving feedback are inextricably linked 
in their ability to affect performance (Locke &Latham, 2002). For example, 
receiving timely feedback can improve performance and efficiency and 
result in the establishment of more challenging goals (MacBryde, Radnor, 
Stansfield & Longenecker, 2006). 
 In hospitals, collaboration between professionals is not self-evident 
(Davies et al., 2003; Edwards, 2003; Kaissi, 2005;). Better planning is 
assumed to lead to strong collective results rather than sub-optimisation 
and should shift the focus of the team to the patients. Instead of the 
professional’s agenda taking priority, the patient’s needs are at the 
centre following the redesign. Improving the scheduling of patients in the 
operating room is based more on control of the work and continuously 
improving through learning. Therefore, these theoretical foundations and 
variables were chosen (figure 2.1).
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2.3  Methods
The primary goal of this research is to investigate how to improve 
operating room performance, and the level of improvement is determined 
by the level of collaboration (Delarue et al., 2008; Santa et al., 2010). Here, 
we performed a field study to investigate a contemporary phenomenon 
in a real-life context. In a real-life context, the boundaries between 
phenomenon and context are not clearly evident, and multiple sources of 
evidence are used (Verschuren, 2003). 
Research context
Before the operating rooms at Radboudumc were reorganised in 2004, 
a designated surgeon in the assigned medical profession prepared 
the operating room schedule. This schedule was then sent to the 
anaesthesiologist the day before surgery for approval. Adjustments to 
the schedule were often required due to missing data, a change in the 
surgeon’s plans, increased surgery time, and last-minute cancellations. 
To meet the patient’s needs with respect to the date and time of surgery, 
patient focus needed to be improved by the healthcare staff. 
 The redesign was entitled “cross-functional OR scheduling team”, 
meaning that specialised teams were created for each surgical profession, 
and these teams would then work together as a department (e.g. the 
orthopaedics department, cardiothoracic surgery department, etc.) 
and use the operating room facilities. The newly created teams became 
responsible for the planning, outcome and organisation of the specific 
operating room facilities and their patients. The underlying goal of 
forming multidisciplinary teams is to break the silo organisation (a silo is 
a tall, narrow structure, indicating that the organisation was too vertical 
(hierarchical) organisation) and focus on self-interest. This approach 
aimed to create reliable planning, better utilisation of resources, balanced 
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workload, and good preparation. The purpose of this collaborative 
approach was to improve group-based planning and therefore improve 
utilisation. Improving the reliability of planning will also lead to higher 
patient satisfaction.
 The cross-functional teams consisted of an anaesthesiologist, a 
surgeon, a scheduler, an OR nurse, an anaesthesia nurse, a recovery room 
nurse, and a nurse from the specific ward. The anaesthesiologist chaired 
the team meetings. The task of these teams was to compose the operating 
room schedule for the following week and evaluate operating room 
performance of the previous week. The cross-functional team members 
would inform their colleagues of specific preparations for the surgery 
of that day, and were involved in the preparation and continuity of the 
operating room program for the following week. 
 Data sources
We used various sources of information to enable triangulation and to 
increase the validity of the study (Thurmond, 2001). In particular, we 
used participant observation, interviews and document analysis from 
four cross-functional teams. The Orthopaedics Department and the Oral-
Maxillofacial Department were studied because of their consistently high 
performance over the seven consecutive years that were measured. We also 
studied two lesser-performing cross-functional teams (the Cardiothoracic 
Surgery Department and the General Surgery Department), based on their 
net utilisation performance over the same seven–year period. 
 In this paper we take the position that we suspect a causal relationship 
between the degree of collaboration and its impact on performance. 
Operating room performance in this study was calculated in raw utilisation. 
Raw utilisation is defined as the total hours of elective cases performed 
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within OR block time divided by the hours of allocated block time per day 
x 100%, excluding turnover time. (Dexter, Macario, Traub, & Lubarsky, 
2003).
The goal of the study was to examine how team-based collaboration 
impacts team effectiveness in a Dutch University Medical Centre by 
studying the effect of implementing preoperative cross-functional teams 
in the operating room department.
 Thirteen in-depth, semi-structured interviews were conducted with 
members of the Radboudumc cross-functional operating room scheduling 
teams. The key questions were pre-established, and the interview was 
also conversational, with questions following from previous responses 
whenever possible. We specifically selected these specialties because 
of their better or worse performance with respect to net utilisation of 
the operating room facilities during the seven consecutive years. In each 
team, the respondents consisted of an anaesthesiologist, a surgeon, a 
scheduler, an OR nurse, an anaesthesia nurse, and a recovery room nurse; 
in addition, a nurse from the specific ward was included for the Oral-
Maxillofacial Department. The interviews were recorded with the consent 
of the interviewees. 
 Data analysis
Using published findings from the literature, the codes were common 
goal setting (Locke & Latham, 2002), control options (Karasek, 1979), 
cohesion (Zaccaro & Lowe, 1988), openness (Hobman, Bordia & Gallois, 
2004), single-loop and double-loop learning (Achterbergh & Vriens, 2010; 
Argyris, 1976) and feedback (Achterbergh & Vriens, 2010; Argyris, 1976; 
Macbryde et al., 2006). Derived from literature, these codes have been 
chosen as the basis for the fieldwork. The semi-structured questionnaire 
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was used during the thirteen interviews as a starting point. 
 Research material from the interviews was starting point for 
processing the data. Each interview was elaborated verbatim, and 
thereafter data have been analysed in the following three steps: open 
coding, axial coding, and selective coding. The authors of this paper 
analysed and interpreted the data after assigning the key concepts of the 
study into dimension groups. For each dimension, the results of the study 
documentation, the respondents’ answers, and the observations obtained 
from the consultation were compared, resulting in a description of the 
actual state of collaboration (Strauss & Corbin, 1998). 
 Strauss & Corbin (1998: 61) described open coding as “breaking down, 
examining, comparing, conceptualisation and categorising’’ data. Codes 
are a summary format for a piece of text, in which the meaning of the 
fragment is expressed, is highlighted and given a summary name under 
which it is stored. Axial coding refers to “a set of procedures whereby 
data are put back together in new ways after open coding, by making 
connections between categories” (Strauss & Corbin, 1998: 96). The first 
aim of axial coding is to identify the major and minor elements of the 
study. The second aim is to reduce the size of the data and the number 
of codes. Axial coding is used to organise the codes obtained from the 
first stage. Axial coding reduces the number of concepts and relates the 
concepts hierarchically. In selective coding, the goal is “selecting the 
core category, systematically relating it to other categories, and filling in 
categories that need further top refinement and development” (Strauss 
& Corbin, 1998: 116). After unravelling the data, the researcher combines 
and structures the data. In the selective coding phase, the emphasis is on 
integrating the data and linking the categories.
 We chose this method in order to explore the qualitative nuances in 
78
these relationships, as these relationships could not be analysed using 
quantitative research methods. We questioned our respondents regarding 
the way the members of the cross-functional team perform with respect 
to collaboration, as well as how collaboration positively influences the 
way in which they perceive the relationship between collaboration and 
operating room performance.
 
2.4 Results 
The important foundations of a cross-functional team were to establish 
common goals, achieve job control (mandate), and apply single-loop and 
double-loop learning. These three variables differed between the well-
performing cross-functional teams and the cross-functional teams that 
performed less well. The other three variables (openness, cohesion, and 
feedback) differed to a lesser extent than the first three variables. In the 
well-performing teams, openness (the atmosphere and collaboration) 
was rarely the subject of discussion, even though this topic should be 
discussed regularly (Hobman et al., 2004). The well-performing teams 
showed a higher degree of cohesion, but conflicts arose when the team 
members were unable to reach a consensus regarding an issue. In this 
regard, relationships between the team members were critical (Beal, 
Cohen, Burke & McLendon, 2003). Most conflicts arose when one or more 
team member was not properly informed.
 Although cross-functional team participants gave each other feedback 
on their actions in the well-performing teams, it was not always given 
directly to the person involved. Retrospective feedback was aimed at the 
process rather than the person. Nevertheless, receiving timely feedback 
can lead to improved performance, higher efficiency, and establishing 
more challenging goals (Macbryde et al., 2006). 
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 After processing all data, the following results for the six codes have 
Independent 
variable
Common 
goal
setting
Cohesion
Openness
Single-loop
learning
Double-loop 
learning
Feedback
Internal 
control 
options
External 
control 
options
Well-performing cross functional 
teams
- Patient is central rather than self-
  interest
- Clear focus on common result
- A strong sense of shared reponsibility
- Participants demonstrate 
  understanding of each position
- Collaboration is organised in a health
  care chain
- The atmosphere and collaboration 
  are not often the subject of discusion
- Weekly evaluation provides 
  improvements
- Planning horizon for two weeks is 
  introduced
- Thinking is multidisciplinary
- Policy meetings quarterly
- Continous learning
- Doubt regarding norms and values
- Direct feedback during meetings and 
  evaluations
- Retrospective feedback is aimed at 
  the process, not to the person involve
- Tension between the financial 
  incentive to maximise utilisation 
  versus the workload for staff
- External control options are present 
  but constrained by budgets and 
  patient flow
Lesser-perfoming cross-functional 
teams
- Different policy principles
- Different insight and understanding 
  of work organisation
- Tension between the participants 
  because of their own interests
- Participants do not always show up 
  for meetings
- Professional puts pressure on 
  proposed OR schedule
- Collaboration in silos
- Limited policy dialogue underlying 
  insights
- The true discusision is regularly 
  evaded
- Insufficient uniformity for perfor-
  mance indicators (i.e. definition of 
  turnover time)
- Planning not prepared well
- Many last-minute repairs neccessary 
  regarding OR schedule
- Thinking in links
- No policy meetings
- Learning cycle is not complete
- Little or no insight on performance
- Litte or no feedback (appreciation)
- Learing cycle is not complete
- No direct consequences for 
  participants involved
- Little guidance on planning deviation
- Insufficient cross-examination 
  collaboration
Table 2.1 summarises the outcomes of the semi-structured interviews, documentation, 
and observations.
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appeared. After analysing the interviews, documents, and observations, 
a distinction was made between the well-performing cross-functional 
teams and the cross-functional teams that performed less well. This 
distinction was based on the presence of a learning curve during seven 
consecutive years and the maximum net operating room utilisation. Data 
were collected from January 1, 2005 through December 31, 2011. All data 
were registered electronically in the Hospital Information System by the 
OR nursing staff and validated by the surgeon and anaesthesiologist 
in charge. Table 2.1 summarises the outcomes of the semi-structured 
interviews, documentation, and observations.
 Control options 
A cross-functional team with control options (mandate) can handle 
disturbances and solve problems more easily, because cross-functional 
teams are positioned low within the organisation (near the workplace), 
they have access to insights into making improvements. Cross-functional 
teams can arrange their own work schedule and their responsibilities for 
themselves, but they are constrained by budgetary limits and patient flow. 
As one of the interviewees explained: “With the cross-functional team, 
decisions are made in order to ensure quality patient care, both internally 
and externally. Within the cross-functional team, information is processed 
independently by the members in order to reach good decisions […] The 
cross-functional team has also external control options, such as the ability 
to temporarily increase operating room capacity”.
 Common goal setting
A shared goal allows employees to focus more on the overall results. If 
a difference in opinion arises between employees due to self-interest, 
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patient focus can be disrupted. As one of the interviewees said: “Our 
objectives are clear, it is not always possible to meet those expectations […] 
therefore, understanding each other’s role is important in order to foster 
mutual respect during the decision-making process”.
 Cohesion 
In the well-performing teams, members arranged suitable replacements in 
the event of their absence. However, replacing a permanent team member 
during a holiday could give rise to conflicts if the replacing person was not 
properly informed about the established procedures. Several interviewees 
provided examples of this: 
“Each team member has respect for other members’ opinions, and they 
usually view a topic from a distance before reacting”. Cohesion can be lost 
if no suitable solution or consensus can be reached. The degree of cohesion 
was not dependent on non-controllable factors surrounding the planning. 
 Openness
In the teams that performed less well, the discussion often remained 
on the surface, avoided underlying problems, and improvements took 
longer and did not always create the desired efficiency. Interviewees 
indicated: “openness to discuss the issues and openness with each other 
are necessary in order to create a pleasant and safe atmosphere”. In the 
well-performing teams, atmosphere and collaboration was not often the 
subject of discussion. This indicates there was a safe atmosphere present 
in the well-performing teams.
 Single-loop and double-loop learning
One of the differences in performance between the two sets of teams was 
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the presence of double-loop learning. In single-loop learning, the cross-
functional team members modify their actions according to the difference 
between expected and obtained outcomes. In double-loop learning, the 
members of the cross-functional team question the values, assumptions, 
and policies that led to the actions in the first place; if they are able to 
view and modify their actions, double-loop learning has taken place, and 
the transformation from input to output will be improved. 
 Feedback 
Interviewees indicated that feedback is neutral and always coloured by 
the person who gives the feedback (his/her norms and self-image) and 
by the relationship between the giver and receiver of the feedback. One 
interviewee explained: “There is much spoken directly, if the feedback 
giver has given valuable hurtful feedback, this will likely lead to either 
an improvement or worsening of the relationship between the two parties 
[…] the more personal the relationship, the greater the likelihood that the 
receiving person accepted my feedback”. 
2.5  Discussion
The goal of cross-functional operating room scheduling teams is to ensure 
that the scheduled patients receive the surgery according to the weekly 
schedule after it is established. Collaboration can reveal conflicting 
interests, and personal communication barriers can complicate working 
together. By creating a cross-functional operating room scheduling team, 
the interests of the team can become apparent much more quickly. 
However, collaboration between professionals is not always guaranteed. 
The organisation of the team meetings with respect to the attitude and 
behaviour of the team members are key factors for achieving success. 
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Standardisation and establishing protocols can help the team prepare the 
operating room schedule.
 In the literature, we found that the fields of groups dynamics and self-
managing teams fit the operating room setting. We applied six elements 
of the fields of group dynamics and self-managing teams in the semi-
structured questionnaire. After processing the data of the interviews the 
following core concepts came forward with recommendations, which can 
facilitate effective collaboration in order to help cross-functional teams 
efficiently prepare the operating room schedule in the preoperative 
phase:
ú  $GGUHVVFRPPRQJRDOVIRUDFROOHFWLYHIRFXVWRZDUGVUHDFKLQJD
  common result.
ú  $UUDQJHFRQWURORSWLRQVPDQGDWHIRUGHFLVLRQPDNLQJDWWKH
  lowest possible level as close as possible to where the outcome 
  is realised.
ú  6LQJOHORRSDQGGRXEOHORRSOHDUQLQJSURYLGHDZHHNO\HYDO
  uation of the work (single-loop learning) and periodically ques-
  tion the norms and values  and improve as needed (double-loop 
  learning).
ú  &UHDWHDQHQYLURQPHQWRIRSHQQHVVDQGFRKHVLRQLQZKLFKSHR
  ple can held each other accountable regularly, and in which
   everyone can contribute something in a safe and receptive en-
  vironment. 
ú  &UHDWHDVDIHHQYLURQPHQWLQZKLFKIHHGEDFNEHWZHHQWKH
  cross-functional members is constructive and neutral. Timing of
   this feedback is also important.
 Although the results presented in Table 2.1 are self-explanatory, 
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one of the main reasons underlying the differences in operating room 
performance is the extent to which scheduling uncertainty and reliability 
are reduced. These factors are relevant for collaboration. The research 
revealed that the key differences between well-performing teams and 
less well-performing teams are common goal setting and single-loop and 
double-loop learning, which are essential for continuous improvement. 
In particular, double-loop learning and control mandates were important 
in the higher-performing teams, which were able to accommodate 
multidisciplinary professions and therefore improved continuously 
during the study period. Cohesion, openness and feedback are indirectly 
essential to improving performance. The less well-performing teams did 
not hold their members accountable for their actions, and the learning 
circle was not complete. Showing understanding of each other’s role was 
also lacking. 
 The team members’ self-interest regularly took precedence over the 
public’s interest in the less well-performing cross-functional teams. When 
this happens, the team’s chairperson must intervene to prevent this 
undesirable behaviour, and the participants themselves must be critical 
of one another and give constructive feedback. 
 The cross-functional teams act primarily as well-informed, professional 
organisations, although frustrations remain and must be addressed. The 
participants are given the opportunity to be honest and have discussions 
regarding the organisation, processes, attitudes, and behaviour in a safe 
environment. In the less well-performing teams, these factors could 
have been improved by creating a better partnership, a fruitful dialogue, 
increased job control, and more effective conflict handling. 
 The results of this qualitative research revealed that the best-
performing teams could identify bottlenecks in order to improve 
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continuity and productivity. The cross-functional teams gained insight into 
their performance using several performance indicators. Consequently, 
through collaboration, a cross-functional team can both control and 
learn. Cross-functional teams learn how to address disturbances and can 
continuously improve their services through better collaboration and by 
using control mechanisms more effectively.
 This research revealed that implementing cross-functional operating 
room scheduling teams could be of usefulness in order to improve 
operating room performance. Proactively preparing the preoperative 
processes through teamwork yields a better outcome on the day of the 
surgery due to less disturbances.
 As a result of traditional functional specialisation, the internal 
complexity of a hospital’s organisational architecture is an amplifier 
of external complexity and a source of disturbance, errors, variability, 
and accidents. These complications are difficult to handle, due to 
the lack of effective collaboration between autonomous individual 
professionals. These behaviours and characteristics can be changed in a 
complex organisation by creating a multidisciplinary team with double-
loop learning, mandates, and the establishment of a common goal. 
Cross-functional teams are responsible for the planning, results, and 
organisation of the specific operating room facilities and its patients. To 
establish a common goal, the board of directors must formulate a clear 
objective.
 With its socio-technical design, a hospital’s cross-functional operating 
room scheduling team is better prepared to address over-utilisation, 
under-utilisation, and schedule deviations and, thereby preventing 
cancellations. With higher employee satisfaction and an increase in the 
number of patients administered, the facility’s scarce resources can be 
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optimally utilised. Consequently, control options play an essential role in 
collaboration within a cross-functional operating room schedule team. 
 Collaboration yields a single-loop learning effect. By giving feedback 
with respect to organisation, processes, attitudes, and behaviour, the 
cross-functional team can learn from previous experiences and therefore 
improve continuously. In policy meetings, discussing norms and values 
and adjusting as needed achieved a double-loop effect.
 In this study, collaboration within four cross-functional teams was 
investigated. The teams were chosen based on the performance of the 
surgical service, measured as net utilisation. Using performance indicators 
of net utilisation is likely not the only explanation for the results obtained. 
For example, the planning horizon, the composition of non-investigated 
teams, and other trusted variables were not included in this research. 
 The overall performance of a surgical service can be affected by 
multiple variables, including the mixture of patient cases, the scarcity of 
resources, and the operating rooms planning horizon. These variables can 
be investigated in future studies. In addition, performing a study similar 
to this in other medical centres in the Netherlands will allow comparisons 
and support the initial conclusions of our study.
 This research focused on the organisational process, not the quality of 
the medical care itself. Although the less well-performing cross-functional 
teams were well-organised in some respects, in order to improve 
continuously, these teams should focus on what improvements can be 
made in the near future. 
 The outcome of this new strategy to improve operating room efficiency 
demonstrates that introducing cross-functional teams can improve 
operating room performance by allowing the individual healthcare 
workers to function as a team. Although this study is preliminary, it can 
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serve as a starting point for more comprehensive studies to expand these 
initial findings.
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Chapter 3
Preoperative Cross-functional Teams Improve Utilisation
  Abstract
Hospitals need to improve their productivity and efficiency in response to 
higher societal demands and rapidly escalating costs. A promising route to 
increase efficiency is to introduce cross-functional teams in the preoperative 
process in order to abandon ‘functional silos’. This study shows the effect on 
how multidisciplinary teamwork in the preoperative phase of scheduling can 
positively alter operating room utilisation. The sample consisted of cross-
functional teams of two anonymous surgical departments (A and B) of the 
Radboud University Medical Centre (Radboudumc) in the Netherlands, for 
which data were available for a total of seven consecutive years from 2005 
until 2012. These two surgical departments were chosen because they were 
substantively different from each other in terms of patient selection in order 
to explore if the effect of preoperative planning would hold for different 
settings. 
The effect of introducing cross-functional teams and its impact on raw 
utilisation was analysed over time. The linear regression analysis showed that 
raw utilisation of surgical department A increased statistically significant 
since 2006, while the variation in raw utilisation reduced from IQR 33% in 
2005 to IQR 8% in 2011. Similarly, in surgical department B raw utilisation 
increased since 2005 and variation in raw utilisation reduced from IQR 21%
in 2005 to IQR 8% in 2011. Cross-functional teams therefore contributed to 
improved operating room performance. The reduction of variation in raw 
utilisation over time also indicates an organisational learning effect.
This chapter is based on
Bitter, J., van Veen-Berkx, E., van Amelsvoort, P., & Gooszen, H. (2015). Preoperative cross- 
functional teams improve OR performance. Journal of Health Organization and Management, 
29(3).
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Keywords: Teamwork, Performance, Operating Room, Organisational 
Learning, Productivity, Efficiency, Socio-Technical Systems Theory.
3.1  Introduction
Hospitals need to improve their productivity and efficiency in response 
to higher societal demands and rapidly escalating costs and as such 
continuously explore ways to improve patient safety, quality of care, and 
efficiency. In Dutch hospitals most of the increase in costs arises from 
increased healthcare consumption, partly as a result of medical advances 
that lead to more diseases being diagnosed at an earlier stage so patients 
can be treated earlier and longer (Kuenen et al., 2011). Efficient use 
of operating room capacity is crucial since it is considered a high-cost 
environment and limited hospital resource (Marjamaa, Vakkuri & Kirvelä, 
2008). 
Professionalisation of multidisciplinary collaboration and improving 
planning are ways to improve performance. Mathieu et al. (2008) show 
that effective collaboration between professionals is based on attitude, 
culture and structure (division of tasks and roles). 
West (2012) describes that introducing cross-functional teams enables 
organisations to develop and deliver products and services quickly and 
cost effectively. Teams enable organisations to learn more effectively. 
Team members also learn from each other during the course of team 
working. Furthermore, cross-functional teams promote improved quality 
management. By combining team members’ diverse perspectives, 
decision-making is more comprehensive because team members from 
different functional backgrounds question ideas and decisions about 
how best to provide services to clients. Cross-functional teams can be 
coordinated and directed more effectively if the functional unit is the 
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cross-functional team rather than the individual. Additionally, teams can 
integrate and link different perspectives in ways individuals cannot to 
ensure that information is processed effectively in complex structures 
with information-processing requirements (West, 2012). Cross-functional 
teams have been shown to progressively learn how to deal with their new 
role and improve their performance continuously through collaboration 
and better use of checks and balances (Achterbergh & Vriens, 2010; 
Argyris, 1976; Overdyk, Harvey, Fishman & Shippey, 1998). 
 Systems that are highly differentiated generally require 
correspondingly high degrees of integration (Berg, Schellekens & Bergen, 
2005; Glouberman & Mintzberg, 2001b). Multidisciplinary teamwork is 
an important foundation for an effective organisation (Parker, 2003). 
Effective cross-functional teams are characterised by setting and accepting 
common operational and safety goals (Mathieu et al., 2008). In effective 
cross-functional teams there is a strong collective responsibility for these 
results in which individual interests are subordinate to the interests of the 
team (Gittell, 2009; Mathieu et al., 2008; Parker, 2003). Effective cross-
functional teams are well organised (Bitter, van Veen-Berkx, Gooszen & 
Van Amelsvoort, 2013), and use single-loop and double-loop learning, 
as well as feedback processes to continuously learn and improve their 
performance (Achterbergh & Vriens, 2010; Argyris, 1976). 
In this study we describe the effect of the introduction of cross-functional 
teams in the preoperative phase at Radboud University Medical Centre 
(Radboudumc). 
3.2  Theoretical background on self-organising teams
 Our understanding of cross-functional teams can be traced back to 
the origins of socio-technical systems theory (Emery & Trist, 1965). Socio-
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technical systems theory sees organisations as open systems that have 
to cope with growing uncertainty and variety. The internal complexity of 
hospital organisations caused by traditional functional specialisation acts 
an amplifier for external complexity and a source of disturbances, which 
can lead to delays, errors and accidents. Handling such disturbances 
requires effective collaboration of autonomous individual professionals, 
which is often difficult in hospitals that have a strong disciplinary 
structure. Overcoming these structural problems requires organisational 
redesign to revitalise the organisation (Achterbergh & Vriens, 2010; de 
Sitter et al., 1997). Decreasing organisational complexity by reducing 
the functional concentration and increasing local control is necessary to 
create optimal conditions for cross-functional teamwork. Cross-functional 
teams with a high level of self-organising capabilities and mandate can 
handle variety, interference and upcoming errors (Achterbergh & Vriens, 
2010; Bitter et al., 2013). Integration of tasks by a cross-functional team-
based organisation is supposed to reduce the sources of interference, like 
X-ray equipment not being available or inadequately consulted schedule 
deviation. Furthermore, cross-functional teams with full mandate are 
equipped to regulate interference, errors and learn to improve planning 
under circumstances of scarce resources and large variety. This redesign 
is based on the principle that a cross-functional team has the ability to 
attenuate variability, unpredictability and politics (Achterbergh & Vriens, 
2010). In other words, cross-functional teams are assumed to have a self-
regulating capacity. It is crucial that the operating room management 
facilitates the cross-functional teams and backs them up, in essence, 
under any circumstances. Applying socio-technical systems theory design 
principles has shown to not only lead to improvements in the quality 
of working life, but can also contribute to an increase in organisational 
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productivity and patient safety as well as better collaboration between 
professionals (Achterbergh & Vriens, 2010; Argyris, 1976; Bitter et al., 
2013). 
 The redesign in our study is based on the assumption that cross-
functional teams can attenuate variability, reduce unpredictability, the 
impact of local politics and the effect of personal preference and input 
of the individual staff members of both departments on the operating 
room schedule. Reduction of uncertainties – by means of optimising 
multidisciplinary collaboration – will improve operating room scheduling 
(Harders, Malangoni, Weight & Sidhu, 2006). In other words, cross-
functional teams are assumed to have a self-regulating capacity to identify 
bottlenecks and to improve continuity.
 The effect of cross-functional teams can also be endorsed by 
Donabedian’s traditional structure-process-outcome model (Donabedian, 
1966). This model claims a causal relationship between structure, process 
(cross-functional teams) and outcome (raw utilisation). The structure 
of the context in which health services are delivered, has an effect on 
processes and outcomes. Outcomes indicate the combined effects of 
structure and process. 
 In this paper we describe the relationship between the implementation 
of cross-functional teams and operating room performance in the 
Radboudumc in the Netherlands. 
3.3  Methods
This study evaluated the effect of cross-functional teams in both 
surgical departments A and B on operating room performance. In 
2004, Radboudumc had composed ten cross-functional operating room 
scheduling teams. Each cross-functional team was responsible for 
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the planning of one specialty, such as orthopaedics, gynaecology or 
ophthalmology etc. 
We chose to investigate two surgical departments (A and B) based on 
their differences in working environment and organisational learning 
effects. We decided to choose two cross-functional teams for our purpose, 
department A and B because they were most different relative to each 
other. Therefore, we tried to show the effect of cross-functional teams 
with different settings during preparing the operating room schedule. 
Department A is a surgical department performing highly complex, often 
(sub)acute surgical procedures, frequently demanding intensive care 
treatment. Department B is a surgical department performing mostly 
(semi)-elective procedures of mixed complexity, rarely demanding 
intensive care treatment. While surgical department B operated in a stable 
environment during the seven years of investigation, surgical department 
A went through a turbulent phase of reorganisation with strong focus on 
building a new team with the assignment to improve team performance 
and patient safety. Surgical department B is characterised by a stable, 
mostly elective patient population of intermediate and low complexity. 
Surgical department A was characterised by an unstable, highly complex 
patient population with a large proportion of non-elective and often long 
duration procedures.  Surgical department A was chosen because in this 
department the redesign process had been smooth and meticulously 
addressed optimisation of patient safety and surgical scheduling. 
Moreover, their patient case mix was multifaceted with a relatively 
high percentage of complex and acute or semi-acute cases, which made 
scheduling a demanding process. The Surgical department B was opted 
for because this is a relatively small group with a high percentage of 
elective cases.
97
Organisational context
Prior to redesign, the operating room schedule was prepared and 
controlled by the surgeon in charge. The anaesthesiologist approved the 
schedule the day before. Cancellations regularly occurred due to missing 
data and other causes, in example lack of operating room time due to over-
utilisation at the end of the day. To live up to appointments made with 
patients, doctor’s commitment also needed improvement. To optimise 
these pitfalls in the planning and scheduling process, cross-functional 
teams were formed in 2004. These cross-functional teams were called 
“cross-functional operating room scheduling teams” and every surgical 
department (in example orthopaedics department, cardiothoracic 
surgery department etc.) using operating room facilities, implemented 
such a team. The team was supervised by a dedicated anaesthesiologist 
and consisted of a surgeon, a scheduler, an operating room nurse, an 
anaesthesia nurse, a recovery room nurse and a nurse from the ward. 
 Once a week the team met to discuss the operating room schedule of 
the following week and to evaluate the operating room performance of 
the previous week, in terms of utilisation, cancellations and other factors 
interfering with smooth planning and performance. The cross-functional 
team would deliberate the complete program day by day and members 
would inform their colleagues about all relevant issues needed for optimal 
planning and safety. The cross-functional team was fully responsible for 
optimal preparation and continuity of the operating room program for the 
week to come. The anaesthesiologist acted as the chairman of the team 
and chaired the meeting. Besides their role in optimising operating room 
scheduling, cross-functional teams draw attention to imminent conflicts. 
 Data was collected longitudinally from 2005 until 2012 as repeated 
and continuous measurement of the same performance indicators. All 
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data were registered electronically by the operating room nursing staff 
in the Hospital Information System and validated by the surgeon and 
anaesthesiologist in charge. The focus of this study was on raw utilisation, 
which is the indicator generally used to evaluate the performance of one 
operating room day, which represents eight hours of block time (usually 
from 8:00h until 16:00h) allocated to a specific surgical department. It is 
a measure for efficiency and relates to whether staffed operating rooms 
are under- or over-utilised. An operating room is considered underutilised 
when it is staffed but not used for surgery, setting up or cleaning, which 
can occur if cases finish earlier than scheduled, there are prolonged 
delays between cases or a case is cancelled unexpectedly. 
 Cross-functional teams can be scored on several indicators to measure 
their performance. Based on previous work on improvement of operating 
room scheduling (Stepaniak, Heij, Mannaerts, Quelerij & de Vries, 2009; 
Strum, 2000), raw utilisation was chosen in this study since we wanted to 
analyse overall performance in a straightforward fashion. Raw utilisation 
is defined as the total hours of elective cases performed within operating 
room block time divided by the hours of allocated block time per day x 
100%. Adjusted utilisation uses the total hours of elective cases performed 
within operating room block time, including “credit” for the turnover time 
necessary to set up and clean up operating rooms x 100% (Dexter et al., 
2003; Donham, Mazzei & Jones, 1996; Van Veen-Berkx et al., 2014). This 
study considered raw utilisation, excluding turnover time.
 To define a consistent dataset for analysis, all non-elective (emergency) 
cases and all outpatient cases were excluded. At Radboudumc outpatient 
surgical cases are allocated to a specific organisational operating room 
unit (a separate ‘day surgery centre’). The outpatient surgery workflow 
varies from the in-patient surgery workflow. This study focused on elective 
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in-patient surgical cases.
 A national independent data management centre was employed to 
facilitate the collection and processing of the data. This centre provided 
professional expertise to facilitate the collection and processing of data 
records. Data reliability checks were performed before data were ready 
for analysis. Reliability refers to the accuracy and completeness of data, 
given the intended purpose for use (Bowling, 2009). Reliability checks for 
this research consisted of: 
ú  $FKHFNIRUPLVVLQJYDOXHVIRUH[DPSOHDUHDOOPRQWKVLQFOXG
  ed; are all operating room locations included; are all required
  data elements included). 
ú  $FRQVLVWHQF\FKHFNWRGHWHUPLQHLIGDWDLVLQDFFRUGDQFHZLWK
  earlier data deliveries (is the number of surgical cases compara-
  ble with the number of cases during the month of the previous 
  year?). 
ú  7KHFRUUHFWQHVVRIGDWDZDVVWXGLHGWRFKHFNLIYDOXHVDUHRXW
  side of a designated range (in example, time patient leaves op-
  erating room < time patient enters operating room; date <> date
  patient enters operating room). 
ú  2XWOLHUVZHUHUHPRYHGIURPWKHGDWDVHWDFFRUGLQJWRRXWOLHUILO
  tering rules (for example, surgeon-controlled time 0 > x ≤ 1,400
  minutes; operating room utilisation 25 ≥ x ≤ 110%; cumulative 
  turnover time 0 > x ≤ 120 minutes).
Data analysis was performed using SPSS Statistics 19. Normality of 
distribution was determined using the Kolmogorov-Smirnov test. The 
relationship between raw utilisation (y) and years (x), concerning the 
two surgical departments, was analysed with linear regression analysis. 
Violations of the basic regression assumptions were diagnosed by means 
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of the residual plot; a graph with the residuals (y- ŷ) plotted on the vertical 
axe and the predicted values of raw utilisation (ŷ) on the horizontal axe. 
 The box plot, also called a box-and-whisker plot, was introduced by 
Tukey in 1977 (Tukey, 1977). The graphic consists of a box extending from 
the first quartile (Q1) to the third quartile (Q3); a mark (black horizontal 
line) at the median; and whiskers extending from the first quartile to 
the minimum value, and from the third quartile to the maximum value. 
The interquartile range (IQR) is also called the “middle fifty” and is a 
measure of dispersion. It is calculated by subtracting the upper and lower 
quartiles: IQR = Q3 - Q1 (Dawson, 2011; Munro, 2005).
3.4  Results
The effect of introducing cross-functional teams and its impact on raw 
utilisation was analysed over time. Data was available for a total of seven 
consecutive years from 2005 until 2012. After excluding day care surgery 
and non-elective surgical cases, the collected data consisted of 4,046 
operating room days for surgical department A and 1,154 operating room 
days for surgical department B on which respectively 8,419 and 5,295 
surgical cases were performed. Outliers (mean ±3 SD) were excluded, 
based on the SPSS output “Casewise Diagnostics”. This left 4,009 
operating room days for surgical department A and 1,127 operating room 
days for surgical department B, for statistical analysis. 
 Data of each year and each department showed that raw utilisation 
was not normally distributed (Kolmogorov-Smirnov test, P< 0.0005). 
However, normality of data is not an assumption in linear regression 
analysis. With reference to the basic regression assumptions; interval 
measure level of variables, independence of the errors, homoscedasticity 
(or constant variance) of the errors were not violated. Normality of the 
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error distribution was dishonoured, however, this assumption did not lead 
to biased results because the assumption of normality is not important 
for large sample sizes (n ≥ 1,000), which was the case in this study.
 
 Surgical department A
Figure 3.1 shows that raw utilisation of surgical department A demonstrated 
an increase since 2006. Most of this increase was effectuated in the 
lower quartile (Q1 from 62% in 2005 to 91% in 2011) and the median 
(from 82% in 2005 to 97% in 2011). The variation in raw utilisation (Table 
3.1) reduced from IQR 33% in 2005 to IQR 8% in 2011. Results of linear 
regression analysis showed mean raw utilisation significantly increased 
3.077% every year (P< 0.0005).
 Surgical department B
Figure 3.1 shows that raw utilisation of surgical department B demonstra-
ted an increase since 2005. The main part of this increase was effectuated 
in the lower quartile (Q1 from 74% in 2005 to 86% in 2011). The variation 
in raw utilisation (Table 3.1) reduced from IQR 21% in 2005 to IQR 8% in 
2011. Results of linear regression analysis showed mean raw utilisation 
Surgical Departments
2005
2006
2007
2008
2009
2010
2011
Table 3.1
Q1 25th
percentile
62
59
70
72
84
90
91
Raw
Utilisation
Rate (%)
Median
82
80
90
91
94
97
97
Q3 75th
percentile
94
95
97
96
97
99
99
IQR
(Q3-Q1)
33
36
26
24
13
9
8
Q1 25th
percentile
74
83
80
87
90
85
86
Median
88
92
90
92
93
91
92
Q3 75th
percentile
96
96
95
98
98
94
94
IQR
(Q3-Q1)
21
13
14
11
8
10
8
A B
Table 3.1 Descriptive statistics raw utilisation rate (%) surgical department A and 
surgical department B (2005 - 2011)
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significantly increased 0.899% every year (P< 0.0005). 
The findings illustrate a gradual improvement in operating room 
utilisation over a long term perspective. Since the implementation of 
cross-functional operating room scheduling teams in 2004, a significant 
reduction in variation of raw utilisation has been shown regarding on 
operating room performance in both departments. Thereby a higher 
utilisation was reached regardless of the patient population.
Source: Database Nationwide OR Benchmark University Medical Centres, specifically RUNMC
Surgical department A
Figure 1: Box-and-whisker plots raw utilisation (%)-Surgical departments A and B (2005-2011)
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3.5  Discussion
The purpose of this study was to identify the impact of cross-functional 
teams on operating room performance. Using a longitudinal design, 
the findings illustrate a gradual improvement in operating room 
utilisation. While we cannot prove that this effect is solely caused by the 
implementation of cross-functional teams, it is likely that at least part of 
the improvement can be ascribed to the systematic work of the two teams. 
This study showed a significant reduction in variation of raw utilisation 
since the implementation of cross-functional operating room scheduling 
teams in 2004, with a gradual improvement over the years. The linear 
regression analysis showed a significant increase in mean raw utilisation 
every year, with 3.077% for surgical department A and 0.899% for surgical 
department B. We expect that this increase will stabilise during the time.
 There are two potential explanations for these findings; one is the 
organisational learning effect and the other is more efficient utilisation of 
operating room capacity in the strict sense as a result of focusing on the 
utilisation process by the whole operating room organisation. The gradual 
reduction of variation – a decrease of IQR during the years – indicates 
an organisational learning effect, whereas an increase of raw utilisation, 
reduction of uncertainty and reliability in scheduling are indicators of 
more efficient utilisation of operating room capacity (Murray & Berwick, 
2003; Reason, 2005). This indicates a stable process and positive learning 
effect in both surgical departments. The effects of single-loop and double-
loop learning (Argyris, 1976) regarding on operating room scheduling 
has been shown to lead to organisational learning (Bitter et al., 2013). 
However, in this study we did not collect data to further substantiate 
these observations.
 Increasing operating room performance significantly by the 
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introduction of cross-functional teams in the preoperative process 
contributes to a better focus on operating room scheduling and an 
enhanced collaboration as a team. Abandoning the so-called ‘functional 
silos’ results in less variation in raw utilisation. 
 As for surgery, accurate scheduling of operations is a crucial factor, 
complicated by the uncertainty regarding the adequate preparation of the 
patients on the tentative list and unpredictability of the duration of surgical 
procedures. Modelling that variability by continuous registration, in turn, 
provides a mechanism to generate tools for accurate time estimation 
(Stepaniak et al., 2009). Operating room professionals are conservative 
and have a tendency to remain within their comfort zone. Introducing 
a cross-functional team is a multi-factorial and multi-consequential 
intervention with emphasis on multidisciplinary collaboration.
 Gittell (2009) describes the critical concept of relational coordination. 
Coordinating work through shared goals, shared knowledge, and 
mutual respect. Because of the way healthcare is organised, weak links 
exist throughout the chain of communication. Relational coordination 
strengthens those weak links, enabling providers to deliver high quality, 
efficient care to their patients. The result of this study suggest that both 
the surgical teams have gone successfully through this phase of adaptation 
to a different planning and control process. 
 In this study, operating performance was investigated. Two anonymous 
cross-functional teams of two surgical departments (A + B) were chosen 
because they were substantively different from each other in terms of 
patient selection. We have chosen to investigate the effect of introduction 
of cross-functional teams in the two selected surgical departments A 
and B based on their differences in case mix, urgency and scheduling 
challenges. The performance of both departments over the years showed 
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that there is a learning curve and further improvement can be anticipated. 
Surgical department A showed a stronger organisational learning effect, 
which was attributed to their unstable relationship to safety, incidents 
and changes of management over the years. Due to the stable situation of 
surgical department B a weaker learning effect occurred (Pfeffer & 
Salancik, 2003).
 Limitations
A limitation of this study was that during the seven years of investigation 
also other developments happened that may have influenced the outcome. 
Such parallel initiatives include more focus on patient safety issues, and 
increased awareness of costs and efficiency by national developments 
in healthcare, which could have contributed to improve operating room 
utilisation. In this study, we could only compare data from Radboudumc 
over time; it was not possible to compare its performance to the other 
seven University Medical Centres in the Netherlands as no information 
about their performance was available. To consolidate this finding, the 
data of this study would need to be compared to performance data from 
other UMCs in The Netherlands.
 Suggestions for future research
The analysis of several additional separate performance indicators, e.g. 
over-utilised time and case cancellations, could identify areas of further 
improvement. Other performance indicators – for example the starting 
time of the first surgical procedure of an operating room day, turnover 
time between cases and under-utilised time – could also further improve 
utilisation of the available operating room time. The Radboudumc did 
not specifically formulate goal-settings or standards for operating room 
106
performance indicators in advance. Even though the Audit Commission 
(Audit Commission, 2002) in the United Kingdom has tried to formulate 
a standard for utilisation, a general global standard has not yet been 
found for performance indicators in operating room scheduling. Through 
benchmarking with other Dutch University Medical Centres, we might be 
able to substantiate the added value of cross-functional teams to all other 
on-going improvement programs.
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Chapter 4
Multidisciplinary Teamwork Improves Utilisation 
of the Operating Room: A Multicentre Study 
  Abstract
Poor inter-professional collaboration might negatively influence adequate 
planning of operative procedures. Interventions capable of improving inter-
professional collaboration are expected to positively impact professional 
practice and healthcare outcomes. Radboud University Medical Centre (UMC) 
redesigned their operating room (OR) scheduling method by implementing 
cross-functional teams (CFTs). In this centre, positive effects of cross-
functional teams were already demonstrated in a mono-centre study. This 
study aims to substantiate these effects by comparing the Radboud data 
with data of six other, similar centres using a nationwide operating room 
benchmark collaborative. 
The effect of cross-functional teams was measured by the performance 
indicator ‘raw utilisation’. The Kruskal-Wallis one-way analysis of variance 
was applied to compare operating room performance between all seven 
centres. The Wilcoxon-Mann-Whitney test was used to determine differences 
in operating room performance between Radboudumc and the control group. 
Operating room performance differed significantly between the seven 
centres (P < .0005) with Radboudumc demonstrating the highest median 
raw utilisation of 94%, versus 85% in the control group (P < .0005).
This chapter is based on:
van Veen-Berkx, E., Bitter, J., Kazemier, G., Scheffer, G. J., & Gooszen, H. G. (2015). 
Multidisciplinary Teamwork Improves Use of the Operating Room: A Multicenter Study. 
Journal of the American College of Surgeons, 220(6), 1070-1076.
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Also variance declined over time, showing not only a better performance 
than the control group but also a gradual improvement of this performance 
over the years, which indicates an organisational learning effect. Based on 
this evidence, we can conclude that multidisciplinary collaboration in cross-
functional teams during the perioperative phase had a positive influence on 
operating room scheduling and utilisation of operating room time. Other 
national databases (not a part of this study) considering mortality rates 
further support the idea that introducing cross-functional teams is not only 
an important condition for improving operating room performance, but also 
for improving quality of care.
4.1  Introduction
Hospitals need to optimise quality of care and the level of patient 
satisfaction in combination with reduction of costs and improvement 
of their financial assets. The operating room (OR) facility is the 
hospital’s largest cost and revenue centre, and has a major impact on 
the performance of the hospital as a whole (Bodenheimer & Fernandez, 
2005; Cardoen et al., 2010; Krupka & Sandberg, 2006; Macario et al., 
1995). Fragmentation of hospital’s activities across departmental working 
silos (i.e. surgical wards, operating room department, anesthesiology 
department, radiology department) obstructs collaboration and leads to 
suboptimal use of scarce utilities (Glouberman & Mintzberg, 2001a), like 
operating rooms. Therefore, managing the operating rooms is hard due 
to conflicting priorities and preferences of its stakeholders (Glouberman 
& Mintzberg, 2001a), but also because of the scarcity of costly resources. 
 Accordingly, poor inter-professional collaboration might not only 
negatively influence the delivery of health services and patient care, but 
also frustrate adequate planning of operative procedures. Interventions 
113
that are capable of improving inter-professional collaboration will have a 
positive impact on professional practice and healthcare outcomes (Bitter 
et al., 2013; Weller et al., 2011). In recent years, the introduction of cross-
functional teams (CFTs) has received considerable attention (Bitter et al., 
2015; Gittell, 2009; Klopper-Kes et al., 2011; Santa et al., 2010; Wang et al., 
2010) as a result of its capacity to optimise autonomous multidisciplinary 
team properties to benefit efficiency and performance (Deneckere et al., 
2012; Kazemier et al., 2013; van Veen-Berkx et al., 2014; Weaver et al., 
2010; Weller et al., 2014). Studies on the impact of introduction of cross-
functional teams in the operating room in particular, are limited.
In 2004, Radboud University Medical Centre (Radboudumc) in Nijmegen, 
the Netherlands, opted for a redesign of their operating room scheduling 
method, by implementing cross-functional teams. During the following 
years Radboudumc increased their operating room performance 
significantly (van Veen-Berkx et al., 2014). These results suggest 
that introducing a cross-functional team-based organisation in the 
perioperative process improves operating room performance. 
 Although in Radboudumc the positive effect of cross-functional teams 
was demonstrated in a preceding mono-centre study (Bitter et al., 2015), 
these results need to be substantiated in a multi-centre comparative 
study. The aim of this study is to compare the effects established in 
Radboudumc with the performance of six other institutions, in order to 
confirm the influence of the implementation of cross-functional teams 
on operating room performance. Therefore, this study presents data 
from a nationwide operating room benchmark study to compare the 
data collected in Radboudumc with those of six other, similar university 
medical centres (UMCs) in the Netherlands during a time period from 
2005 to 2013.
114
4.2 Methods
Operating room departments of all eight university hospitals in the 
Netherlands established a nationwide benchmarking collaborative in 
2005 (Kazemier et al., 2013; van Veen-Berkx et al., 2014; van Veen-Berkx 
et al., 2014; van Veen-Berkx et al., 2014). The objective of this active 
collaborative is to improve operating room performance by learning from 
each other through benchmarking data and exchanging best practices. 
According to Peter Senge (1990) learning organisations are organisations 
where people continually expand their capacity to create the results 
they truly desire, where new and expansive patterns of thinking are 
nurtured, where collective aspiration is set free, and where people are 
continually learning to see the whole together. The basic rationale for 
such organisations is that in situations of rapid change only those that 
are flexible, adaptive and productive will excel. For this to happen, it is 
argued, organisations need to discover how to tap people’s commitment 
and capacity to learn (Senge, 1990).
 Measuring operating room time
During operating room sessions, operating room nursing staff prospectively 
registered (in the electronic hospital information system in each UMC) 
the times for each case occupying the operating room. The surgeon and 
anesthesiologist in charge validated these times after completion of the 
session.
Each UMC provides their data records for all surgical cases performed 
to a central operating room benchmark database. An independent data 
management centre processes all longitudinal data records and also 
performs reliability checks preparatory to data analysis. The extensive 
database is used to calculate key performance indicators related to 
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(non-)utilisation of operating room capacity and to perform research on 
operating room scheduling issues. The central operating room benchmark 
database, currently comprising 1,279,727 cases in total, consists of records 
of surgical cases performed at eight UMCs over a nine-year period from 
2005 up to and including 2013.
 Intervention: Implementing Cross-Functional Teams
Radboudumc redesigned their operating room scheduling method by 
implementing cross-functional operating room scheduling teams. Every 
cross-functional team is headed by a dedicated anesthesiologist and 
further consists of a surgeon, a scheduler, an operating room nurse, an 
anesthesia nurse, a recovery room nurse and a nurse from the ward. 
The team meets once a week to discuss the operating room schedule of 
the next week and to evaluate the operating room performance of the 
previous week, in terms of utilisation, cancellations and other factors 
interfering with smooth planning. The cross-functional team examines 
the complete operating room program, day by day and members inform 
their colleagues regarding all relevant issues needed for optimal planning 
and safety. The cross-functional team was given full ‘mandate’ (or 
‘authorisation’) by the Head of the Department of Operating Rooms and 
by the Head of the Department of Anesthesiology, to make operational 
decisions regarding the operating room schedule and to make alterations 
to the submitted operating room schedule (e.g. change the order of cases 
or to not approve of a submitted schedule when the scheduled time 
exceeds the 8h operating room block time allocated to a specific surgical 
department).
 The cross-functional team is fully responsible for optimal preparation 
and continuity of the operating room schedule for the upcoming week. 
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The anesthesiologist chairs the meeting. Once the operating room 
schedule of the next week has been accepted, no changes are permitted 
without the chairman’s approval. Besides their role in optimising 
operating room scheduling, cross-functional teams also pay attention to 
and discuss imminent conflicts. Cross-functional teams have operational 
mandate/authorisation to avoid conflicts and to alter operating room 
schedules. Naturally, before alterations are made, they will be discussed 
with the surgeon responsible. Situations in which discussion with the 
cross-functional team does not lead to an agreement, the next step will 
be escalation to the level of the Head of the Department of Operating 
Theatres and the Head of the Surgical Department involved. 
 Sample
To define a consistent dataset for analysis, we included one and the same 
specific surgical department in all centres in this study. These departments 
share their basic logistic challenges and have similar patient populations 
with roughly the same ratio for elective/emergency cases. 
 Hence, data from seven UMCs comprising nine consecutive years 
(2005-2013) were included. A total of 63,607 cases (inpatient elective 
as well as emergency cases) were subjected to statistical analysis. These 
63,607 cases were completed during 30,203 operating room-days on 
which key performance indicators were calculated (per day). 
Effect of cross-functional team on utilisation as a performance indicator
This study evaluated the effect on operating room performance of a 
cross-functional team-based organisation implemented in Radboudumc, 
by means of a controlled design, considering empirical operating 
room data of six anonymous control UMCs without this specific cross-
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functional team-based organisation. The performance of one operating 
room day, which is generally equal to 8 hours of block time allocated to 
a specific surgical department, is universally expressed as the indicator 
“raw utilisation”. Raw utilisation was defined as the total amount of time 
patients are present in the operating room, divided by the total amount 
of allocated block time per day x 100%. This definition of raw utilisation 
excluded turnover time and over-utilised operating room time (van Veen-
Berkx et al., 2014). 
 Organisational characteristics: Case duration and emergency cases
Organisational characteristics concerning total case duration as well as 
the ratio elective/emergency cases were described. Total case duration 
(in minutes) was defined as ‘patient in to patient out of the operating 
room’. In other words, anesthesia-controlled time plus surgeon-controlled 
time (van Veen-Berkx et al., 2014). The ratio elective/emergency cases 
was defined as the proportion (%) of elective surgical cases scheduled 
in advance and the proportion of non-elective/emergency surgical cases 
performed.
 Statistical analysis
Data analysis was performed using SPSS Statistics 19 (IBM SPSS Statistics 
for Windows, version 19.0, IBM Corp. Released 2010.; Armonk, NY, USA). 
Normality of distribution was determined using the Kolmogorov-Smirnov 
test. Raw utilisation was analysed with the following descriptive statistics: 
mean (SD), median, inter-quartile range (IQR), and box-and-whisker plots. 
The non-parametric Kruskal-Wallis one-way analysis of variance was 
applied to compare operating room utilisation between all seven centres. 
The non-parametric Wilcoxon-Mann-Whitney test was used to determine 
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differences in operating room utilisation between Radboudumc and the 
six control UMCs together as a group (hereafter referred to as ‘the control 
group’). 
 To measure the influence of the implementation of new regulations 
regarding cross-functional teams in May 2012 in Radboudumc, a (quasi-
experimental) time-series design was applied and multiple time periods 
before and after this intervention were evaluated (Shojania & Grimshaw, 
2005). For that reason relevant data concerning mean raw utilisation was 
divided into four equal periods of time. The four different periods in the 
time-series design were compared with an analysis of variance (ANOVA). 
To test if the implementation of new regulations regarding cross-
functional teams (“the intervention”) led to a significant difference in 
raw utilisation, a contrast analysis was applied: an intervention contrast, 
a pre-intervention contrast, as well as a post-intervention contrast were 
tested. Before that, Levene’s test was examined. Violations of the basic 
ANOVA assumptions were examined. The nonparametric alternative to 
the one-way ANOVA, the Kruskal-Wallis one-way analysis of variance, was 
used to confirm parametric testing.
4.3 Results
A total of 30,203 operating room days on which the key performance 
indicator raw utilisation (%) was calculated and on which 63,607 inpatient 
surgical procedures were performed, were selected for inclusion in this 
study. The organisational characteristics concerning total case duration 
accompanied by the ratio elective/emergency cases are shown in Table 
4.1 (a; b; c; d). The results of the descriptive statistics of raw utilisation 
are shown in Table 4.2 (a; b). All numbers are first reported per UMC 
and second per group, in other words Radboudumc contrasted with the 
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aggregated control group consisting of six anonymous UMCs. 
 Overall, mean case duration ranged from a minimum of 218 (SD 95) 
minutes to a maximum of 291 (SD 132) minutes. Mean case duration at 
Radboudumc was 257 (SD 126) minutes and differed only 12 minutes 
compared with the control group with a mean case duration of 245 (SD 
123) minutes. The ratio elective/emergency cases of 91/9% in Radboudumc 
varied from the ratio of 84/15% in the control group. This was the case 
during the years of research in this study, concluding that uncertainty 
and variability plays a role in the utilisation of all operating rooms in the 
seven centres.
 Effect of cross-functional teams on operating room performance
The Kruskal-Wallis one-way analysis of variance test revealed significant 
differences in operating room performance (raw utilisation %) between all 
seven centres (P < .0005). Moreover, this test exposed that Radboudumc 
had the highest mean rank (17,617.16) and the highest median raw 
utilisation (94%, versus 85% group median six centres) during the years 
2005 up to and including 2013 (P < .0005). Figure 4.1 illustrates the 
difference in raw utilisation between Radboudumc and the control group 
per year. 
 Figure 4.2 shows box-and-whisker plots per year, displaying the 
variation of raw utilisation in Radboudumc and the control group. The 
increase of raw utilisation, reduction of uncertainty and reliability in 
scheduling are likely the result of more efficient utilisation of operating 
room capacity. The plots also show a gradual reduction of variance over 
time through continuously learning, which indicates an organisational 
learning effect. Hence, not only a better performance in term of operating 
room utilisation than the other centres but also a progressive improvement 
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of this performance over the years.
 Effect of the implementation of new regulations regarding cross- 
 functional teams on operating room performance
Raw utilisation did not change significantly when new regulations 
regarding cross-functional teams were implemented in May 2012 in 
Radboudumc (pre-intervention contrast P < .552; intervention contrast P 
< .359; post-intervention contrast P < .894, ANOVA). As a consequence, 
the implementation of these new regulations had no additional impact 
on operating room performance. Correspondingly, Levene’s test was not 
significant (P < .695) thus equal variances were assumed between the four 
equal time periods (two before and two after the intervention).
4.4 Discussion
The purpose of this study was to compare the effect of cross-functional 
teams on operating room utilisation by comparing data from one university 
hospital with cross-functional teams against those of six other university 
hospitals without cross-functional teams. This study demonstrates a 
gradual improvement in operating room utilisation in Radboudumc during 
the study period. The control group exhibited a less obvious improvement 
compared to Radboudumc if calculated over time. 
 The results show that multidisciplinary collaboration in cross-
functional teams during the preoperative phase has a positive influence 
on operating room scheduling and utilisation of operating room time. The 
initial mono-centre findings (Bitter et al., 2015) are now supported by the 
recent findings collected in this multicentre longitudinal study with data 
of nine consecutive years.
 An important finding is that a reduction in variance of utilisation 
was observed in Radboudumc during the years. There are two potential 
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explanations for these findings; one is the organisational learning effect 
and the other is the result of the focus on the operating room scheduling 
process by the complete operating room organisation. The assumption is 
that the outcome of the entire operating room process will improve by 
reducing the variation and uncertainty of multiple elements, like prediction 
accuracy, availability of specialised operating room staff, or availability of 
discipline- and surgeon-specific equipment (Achterberg & Vriens, 2010; 
Nave, 2002). The stepwise reduction of variation - a decrease of the inter-
quartile range during the years - indicates an organisational learning 
effect, while an increase of raw utilisation, reduction of uncertainty and 
reliability in scheduling are indicators of a more efficient utilisation of 
operating room time. This indicates a stable process and positive learning 
effect in the operating room department of Radboudumc.
 This study extends earlier observations of improvements by cross-
functional teams in the perioperative phase of operating room scheduling 
and confirms previous research on this topic (Bitter et al., 2015; Bitter et 
al., 2013; Santa et al., 2010; Weller et al., 2011). Cross-functional teams are 
able to improve operating room performance by dealing with variability 
and interferences in the operating room process. An organisation that is 
able to achieve a range of objectives, despite variability and interferences, 
is said to be ‘in control’ (de Sitter et al., 1997).
 Importantly, the collaboration in cross-functional teams is able to 
control the complex scheduling process through single-loop and double-
loop learning (Argyris, 1976). Cross-functional teams have learned how to 
deal with interferences, and how to improve their services continuously 
through better collaboration and better use of control mechanisms 
(i.e. feedback loops, policy adjustment). An operating room schedule, 
well prepared by a cross-functional team, will reduce the number of 
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cancellations and improve the prediction process for the next schedule. 
Multidisciplinary collaboration in the perioperative phase contributes to 
an efficient operating room schedule. This is expected to keep waiting 
lists for operating rooms as short as possible (Bitter et al., 2013).
 The findings in this study are subject to at least two limitations. Firstly, 
the surgical department of Radboudumc under study showed a strong 
organisational learning effect with more spread/variation during the first 
years in this research, which can probably be attributed to a rapidly growing 
attitude to optimise patient safety in that period of time (Siregar, 2013). 
Secondly, it is unclear whether our findings apply to large non-academic 
hospitals where similar surgery is also performed. Since, in general, the 
scale is smaller in most of the non-academic hospitals, efficiency may be 
higher. Therefore a new study focusing on the effects of the difference in 
organisational characteristics like case duration, prediction accuracy, and 
patient case mix (Cardoen et al., 2010) on performance is challenging. 
To understand the contribution of cross-functional teams, other surgical 
specialties should also be investigated in a multicentre study to discover 
whether these findings are similar to the results presented in this study. 
 Additionally, it is not yet clear whether multidisciplinary collaboration 
in cross-functional teams also leads to better quality of care (Bitter et al., 
2013; Pronovost & Freischlag, 2010; Schraagen et al., 2010) since we have 
not investigated this explicitly in the current study. There are, however, 
data to support this view since in 2007 The Netherlands Association for 
Cardiothoracic Surgery, for instance, established the Adult Cardiac Surgery 
Database (Versteegh, 2013). This dataset comprises demographic factors, 
type of intervention, in-hospital mortality and 18 risk factors for mortality 
after cardiac surgery, according to the European System for Cardiac 
Operative Risk Evaluation definitions. Completeness of data is excellent 
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and national coverage of all 16 Dutch cardiothoracic surgery centres 
has been achieved since the start. The primary goal of the database is 
to control and maintain the quality of care by evaluation of outcomes 
(Siregar, 2013; Versteegh, 2013). According to this database, Radboudumc 
has the lowest mortality, and lowest complication rates in comparison 
with the control group (Versteegh, 2013). Findings in the database of The 
Netherlands Association for Cardiothoracic Surgery further support the 
idea and conclusion of our recent study that introducing cross-functional 
teams is, not only a new and important condition for improving operating 
room performance, but also for improving quality of care. This, however, 
cannot be concluded from the data presented in this study and should be 
the topic of future research.
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Tables
Total Case duration in minutes
UMC
Radboud umc
UMC 1
UMC 2
UMC 3
UMC 4
UMC 5
UMC 6
Table 1a. Total case duration in minutes (Patient in to patient out of the OR), per UMC
N
10,908
6,081
5,730
6.159
15,091
10,653
8,985
Mean
245
287
218
290
238
242
291
SD
123
112
95
142
128
116
132
Median
247
282
218
295
238
239
289
25th percentile
175
232
160
190
135
179
221
75th percentile
303
335
269
375
309
298
357
Total Case duration in minutes
UMC
Radboud UMC
6 UMCs
Table 1b. Total case duration in minutes (patient in to patient out of the OR), 
Radboud UMC versus control group
N
10,908
52,699
Mean
245
257
SD
123
126
Median
247
255
25th percentile
175
175
75th percentile
303
324
Elective and Emergency cases
Radboud umc
UMC1
UMC2
UMC3
UMC4
UMC5
UMC6
Table 1c. Absolute number of and ratio elective and emergency cases per UMC
Elective 
cases
N
9,943
5,185
4,985
5,468
12,552
8,948
7,314
Emergency 
cases
N
965
882
745
677
2,339
1,638
1,580
Cases not 
labelled
N
0
14
0
14
200
67
91
Total cases
N
10,908
6,081
5,730
6,159
15,091
10,653
8,985
Elective 
cases
%
91
85
87
89
83
84
81
Emergency 
cases
%
9
15
13
11
15
15
18
Cases not 
labelled
%
0
0
0
0
1
1
1
Table 4.1a. Total case duration in minutes (patient in to patient out of the OR), per UMC
Table 4.1b. Total case duration in minutes (patient in to patient out of the OR), 
Radboudumc versus control group 
Table 4.1c. Absolute number of and ratio elective and emergency cases per UMC 
Elective and Emergency cases
Radboud umc
6 UMCs
Table 1d. Absolute number of and ratio elective and emergency cases, 
Radboud UMC versus control group
Elective 
cases
N
9,943
44,452
Emergency 
cases
N
965
7,861
Cases not 
labelled
N
0
386
Total cases
N
10,908
52,699
EElective 
cases
%
91
84
Emergency 
cases
%
9
15
Cases not 
labelled
%
0
1
Table 4.1d. Absolute number of and ratio elective and emergency cases, Radboudumc 
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Figure 4.1 Effect of the introduction of cross-functional teams on operating room 
performance expressed in median raw utilisation (%) per year, Radboud University 
Medical Centre (blue) vs the control group consisting of 6 other centres (purple). 
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Figure 4.2 Effect of the introduction of cross-functional teams on operating room 
performance expressed in box-and-whisker plots of raw utilisation (%) per year. 
Radboud University Medical Centre results (blue) are compared with those of 6 other 
centres in the control group (purple). 
Raw Utilisation (%)
UMC
Radboud umc
UMC1
UMC2
UMC3
UMC4
UMC5
UMC6
Table 2a. Descriptive statistics of raw utilization (%) per UMC
N
5,300
1,549
2,373
4,103
7,462
5,031
4,385
Mean
86
83
87
76
78
79
84
SD
18
16
13
19
16
16
15
Median
94
89
91
81
82
83
89
25th percentile
79
73
85
65
68
70
76
75th percentile
98
96
95
92
92
93
96
IQR
19
23
10
27
24
23
20
Table 4.2a. Descriptive statistics of raw utilisation (%) per UMCs in the control group 
(gray bars). 
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Raw Utilisation (%)
UMC
Radboud umc
6 UMCs
Table 2b. Descriptive statistics of raw utilization (%), Radboud UMC versus control group
N
5,300
24,903
Mean
86
80
SD
18
17
Median
94
85
25th percentile
79
71
75th percentile
98
94
IQR
19
23
Table 4.2b. Descriptive statistics of raw utilisation (%), Radboudumc versus control 
group
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Chapter 5
How Cross-functional Teams Increase Operating Room 
Performance
 Purpose 
Current research remains unclear on the effect of introducing a cross-
functional team in the preoperative phase of scheduling to alter operating 
room performance. Therefore, this study in a general hospital reveals 
insight in what mechanisms contribute to measured outcomes. 
 
 Design/methodology/approach 
A cross-functional team was introduced in the preoperative phase of 
scheduling for dealing with uncertainty and disturbances. Performance 
benefits through improved coordination mechanisms and simplification 
of the information structure. Mixed methods research in a pre- and post 
design is conducted for collecting, analysing and integrating quantitative 
and qualitative data. 
 Findings 
The results indicate support for the introduction of cross-functional teams 
in the preoperative phase of scheduling as a means to alter performance. 
Cross-functional teams have local control options and they focus on 
continuous learning in order to further improve performance.
 Research limitations/implications 
The study was based on a small sample and the findings should be 
corroborated in a larger sample to determine generalisability. The findings 
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of this study can be used to optimise preoperative scheduling in operating 
room departments.
 Practical implications 
Managers and policy makers interested in enhancing operating room 
performance are encouraged to introduce cross-functional teams in their 
preoperative phase of scheduling. 
 Originality/value
This research offers understanding of how introduction of cross-
functional teams in the preoperative phase of scheduling could alter and 
affect efficiency. Qualitative research provides insight into collaboration, 
coordination, and negotiation processes during decision-making. 
 Keywords 
Cross-functional team, Collaboration, Coordination, Negotiation, 
Preoperative scheduling, Operating Room Performance
 Article Classification: Research paper 
This chapter is based on
The concept of this longitudinal comparative field study was presented at the 19th 
International Workshop on Team Work (IWOT) at the Catholic University of Leuven, Belgium, 
September 7-8, 2015. 
This chapter is currently in the 2nd round of review at the journal Team Performance 
Management as: Justin Bitter, Caro W.A. van Haren, Pierre van Amelsvoort, Kristina Lauche. 
How Cross-functional Teams Increase Operating Room Performance.
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5.1  Introduction
For decades, manufacturing and industrial organisations have successfully 
used cross-functional teams to improve quality, efficiency, and employee 
satisfaction (Weisbord, 2011). More recently, cross-functional teams have 
also been successfully applied in hospital settings (Daspit et al., 2013; 
Proehl, 1997; Santa et al., 2010;  Wang et al., 2010). We contribute to this 
research by focusing on the preoperative phase of scheduling in operating 
room departments, a task that requires input from several professional 
groups whose work. Based on earlier work on product development in 
the automotive industry (Womack et al., 2007), implementing cross-
functional teams should help to address this need for collaboration: The 
team members retain ties to their functional department, and can resolve 
conflicts about resources and priorities early on in the process. We argue 
that the same concept is also valuable in hospital settings (Figure 5.1).
Transferring it will not be simple, however, because of the specific 
challenges in healthcare. While the environment is more dynamic and 
the incoming work is more variable and uncertain than in manufacturing, 
hospitals are typically complex, bureaucratic organisations in which 
highly specialised professionals (physicians, nurses, and management) 
work in a functional structure. The functional structure is not particularly 
well suited for collaboration, as healthcare professionals have their 
Cross-Functional Team
- Collaboration
- Coördination
- Negotiation
Operating Room Performance
Figure 5.1 Conceptual model of this study
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own fragmented, often conflicting interests (Glouberman & Mintzberg, 
2001a; Ingram, 1996; Jaca, Viles, Tanco, Mateo & Santos, 2013). Unlike 
manufacturing and industrial organisations, healthcare organisations do 
not appraise their members in relation to teamwork performance ( Jaca 
et al., 2013). Very little feedback is given to the team as a whole or to 
individual members. It is therefore difficult to learn from mistakes, to 
develop group problem-solving capabilities, to transfer knowledge, and to 
discuss organisation failures (Cardoen et al., 2010; Goodwin et al., 2009; 
Weisbord, 2011; Weller et al., 2014).  In this situation, cross-functional 
teams can help to reduce the uncertainty and improve coordination and 
integration by facilitating the information flow in the organisation (Duncan, 
1980; Glouberman & Minzberg, 2001b). The amount of information to 
be handled increases as the degree of interdependence between tasks 
increases and more work needs to be coordinated (Daft, 1991; Duncan, 
1980; Galbraith, 1973; Minzberg, 1979; Nadler,  Hackman & Lawler, 1979). 
In hospitals, coordination between various departments is often difficult. 
Their functional structures can be intransparent and coordination is often 
ad hoc with substantial losses. To facilitate the communication between 
departments, the design must also ensure the integration of sub-tasks to 
execute the total task (Lawrence & Lorsch, 1967). 
 In this study, we focus on cross-functional teams in the preoperative 
phase of scheduling in operating room departments. These departments 
need to set up operating room schedules on a regular basis. This is a 
time-consuming and complex task because of the conflicting interests 
of the stakeholders (for example, operating room staff and surgeons). In 
addition, unbalanced scheduling in an operating room department often 
causes demand fluctuation in other departments (Adan & Vissers, 2002; 
Cardoen et al., 2010; Weller et al., 2014). 
137
 The literature on operating room performance describes several ways 
how hospitals can increase operating room productivity (Cardoen et al., 
2010). Studies on redesigning operating room scheduling have shown that 
such redesign can improve both efficiency and effectiveness (Harders et 
al., 2006; Sandberg et al., 2005; Stahl et al., 2006; Stepaniak, 2010; van 
Veen-Berkx et al., 2014; van Veen-Berkx, Bitter, J., Kazemier, Scheffer & 
Gooszen, 2015). Introduction of cross-functional teams could also increase 
operating room performance, because it enables teams to work together 
more efficiently on the basis of a common goal, and to improve their work 
processes through organisational learning (Bitter et al., 2015; Bitter et al., 
2013; Goh et al., 2013; Veen-Berkx et al., 2015). Cross-functional teams 
are therefore a promising approach to address operating room scheduling 
issues, if these teams have the authority to deal with disturbances and 
uncertainty (Argyris, 1976; De Sitter et al., 1997). However, there are only 
few empirical studies (Bitter et al., 2015; Bitter et al., 2013; van Veen-Berkx 
et al., 2015) concerning cross-functional teamwork in the preoperative 
phase of operating room scheduling to build further on theoretical 
arguments. 
 This study addressed the question how the introduction of cross-
functional teams in the preoperative phase of operating room scheduling 
affects operating room performance. We conducted a field experiment 
investigating both the quantitative effect on operating room utilisation 
and qualitative data on how this improvement was accomplished.
5.2  Theoretical Background  
The underlying goal of the experimental intervention in this study was 
to form cross-functional teams in order to break through the functional 
specialisation and focus on common goals (Bitter et al., 2013). This 
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intervention was based on a socio-technical systems design as a 
holistic approach that seeks to integrate and optimise both technical 
and social aspects of organisations into one “sociotechnical entity” 
(Pasmore, 1995). We adopted this approach as a framework that has 
been influential for cross-functional teams and workforce empowerment. 
The aim of the intervention was to create conditions to achieve reliable 
planning, a balanced workload, and good preparation, which in turn 
were expected to lead to better operating room utilisation as depending 
variable. Furthermore, positive effects have been shown for efficiency 
in performance (Bitter et al., 2015; Bitter et al., 2013; Jeffery, Maes, & 
Bratton-Jeffery, 2005; van Veen-Berkx et al., 2015). For this reason, we 
decided to focus into measuring efficiency in performance.
 Prior to the intervention in 2014, a designated planner in the assigned 
medical profession would prepare the operating room schedule. This 
program was then sent to the floor manager the day before surgery for 
approval. Adjustments to the schedule were often required due to missing 
data, a change in the surgeon’s plans, increased surgery time, and last-
minute cancellations of surgery. This meant that predictable disturbances 
were not proactively handled in advance.
The intervention consisted of creating a cross-functional team to discuss 
the scheduling in the preoperative phase. The cross-functional team met 
face-to-face once a week to discuss all planned operations within a given 
medical field that made use of the operating room facilities. The team 
included an anaesthetist, a scheduler, the team leader of the schedulers, 
the floor manager, the operating room department manager, and the 
ward program coordinator. The cross-functional team was concerned 
with the preparation and continuity of the operation program for the 
following week. It was the joint responsibility of the disciplines involved 
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to realise a once-weekly approved operating room schedule under the 
final responsibility of the anaesthetist. The cross-functional team also 
evaluated the previous week and took note of these concerns to improve 
continually. Performance indicators (such as raw utilisation, turnover 
time, overtime and operation cancellations) provided the team with 
insight into its performance. In addition to operating room scheduling, 
contradictions in the use of scarce resources and conflicts were also 
discussed. The analysis of overtime and operation cancellations led to 
improvement proposals. Quarterly periods were evaluated. In a policy 
meeting, they looked ahead to the coming period. 
 Cross-functional teams could help to speed up the product 
development process, improve customer focus, increase the creative 
capacity of an organisation, provide a forum for organisational learning, 
and serve as a single point of contact for customers, suppliers, and other 
key stakeholders (Parker, 2003). 
 Coordination – the management of interdependencies among tasks 
(Malone & Crowston, 1994) – is believed to be critical for organisational 
performance. Specifically, coordination is carried out through 
relationships of shared goals, shared knowledge, and mutual respect, 
or conversely, through relationships that are characterised by a lack of 
them. Coordination by means of team meetings improves performance by 
increasing the level of relational coordination among participants (Gittell, 
2002).
 Team meetings in healthcare are a communication- and relationship-
intensive form of coordination. Team meetings are therefore expected 
to be increasingly effective as the level of uncertainty increases (Gittell, 
2002). Uncertainty is the lack of information relative to requirements. 
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Uncertainty therefore increases when the amount of information 
decreases or when information requirements increases (Daft & Lengel, 
1986). 
 In healthcare settings, input uncertainty exists due to differences 
among the patients themselves. The variety and the uncertainty asks 
for a cross-functional approach such as in operating room scheduling in 
the preoperative phase in an operating room department. Meetings give 
participants the opportunity to coordinate their tasks interactively, on the 
spot. Face-to-face interactions are expected to have particular relevance 
for assuring effective communication. In particular, cross-functional 
meetings strengthen the accuracy of communication, as well as the 
shared goals and shared knowledge dimensions of relational coordination 
(Gittell, Seidner & Wimbush, 2010). 
 This study draws on earlier qualitative research into collaboration 
(Bitter et al., 2013) that identified a number of concepts that are central 
for cross-functional teams, namely common goal setting (Locke & Latham, 
2002), control options (Karasek Jr, 1979), cohesion (Zaccaro & Lowe, 1988), 
openness (Cha, Park & Lee, 2014; Hobman et al., 2004), single-loop and 
double-loop learning (Argyris, 1976), and feedback (Achterbergh & Vriens, 
2010; MacBryde et al., 2006). 
So far we have argued that cross-functional teams operate through 
multidisciplinary collaboration. Collaboration belongs to a continuum 
of social behaviours, in which the ability to negotiate can be seen as 
a specific skill. It seems that collaboration and negotiation are closely 
linked. Negotiation can be seen as a process of interaction to solve 
problems, to make common decisions, and to enable and realise things 
(Buelens & Tieleman, 2013; Kelman, 1996). Mastenbroek (1980) considered 
the ability to negotiate a specific skill that occurs on a continuum of 
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social behaviours, namely collaboration, negotiation, and fighting. These 
behaviours can flow into each other (Table 5.1). However, Mastenbroek 
(1980) differentiates further: “Between collaboration and negotiation fit 
for example convince and debate” (Mastenbroek, 1980). This concept of 
negotiation is consistent with Buelens and Tieleman (2013) and Kelman 
(1996), who generally see negotiation as an interaction process. Given 
the above, it is therefore likely that cross-functional teams might engage 
in a negotiation process. The phases of negotiation can be reduced to 
roughly four main phases (Kelman, 1996; Saunders, 1985): 1) inserting 
own interests, 2) anti-
cipating other people’s interests, 3) providing arguments/discussions, and 
4) negotiating (coming to an agreement or compromise; encountering an 
impasse (Table 5.1). This research built on the existing literature, further 
confirming and refining the theoretical arguments about cross-functional 
teamwork benefits in the preoperative phase of scheduling (Bitter et al., 
2013).
Codes
1.0 Collaboration
2.0 Relational Coordination
3.0 Negotiation
- 1.1 Setting a common goal
- 1.2 Control options
- 1.3 Cohesion
- 1.4 Openness
- 1.5 Single-loop & Double-loop learning
- 1.6 Feedback
- 2.1 Monitoring
- 2.2 Evaluation
- 2.3 Coordinational behaviour
- 3.1 Inserting own interests
- 3.2 Anticipating other people’s interest
- 3.3 Provide arguments/discussion
- 3.4 Negotiation (come to an agreement
         or compromise; encounter an impasse)
- 2.3.1. Proactive/prospective 
            behaviour
- 2.3.2. Reactive behaviour
- 2.3.3. Retrospective 
            behaviour
Table 5.1 Codes of Behaviour Behind Cross-Functional Teams
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5.3  Methods
We conducted a longitudinal field experiment, using a 2x2 design to 
evaluate the impact of cross-functional teams in the preoperative phase 
of scheduling compared to a control group. The control group did not 
have this specific cross-functional team-based organisation, nor was any 
other intervention conducted during this period. We measured efficiency 
in performance, which was expressed in raw utilisation.
 The intervention was carried out in Bernhoven Hospital, a regional 
hospital in the Netherlands, which had decided to implement a redesign 
in operating room scheduling with the aim of dealing with uncertainty 
and disturbances, and increasing efficiency and performance. The 
hospital has 380 beds and admits 16,000 surgical cases per year, of which 
approximately 75% undergo elective surgery, that is, non-acute operations 
that are scheduled in advance. The operating room department consists 
of nine operating rooms. The control group was a general hospital in the 
Netherlands. The operating room department consists of 10 operating 
rooms. In both hospitals, the operating room department treats both 
inpatients and outpatients. Urgent or emergency surgery cases are 
separated from elective surgeries using a dedicated operating room. 
Although patient safety is of the utmost importance in healthcare, at the 
same time it is difficult to measure. Positive effects have been shown 
after introduction of cross-functional teams for patient satisfaction (right 
time, right moment), and for employee satisfaction (more predictable 
operating room schedule) (Piña, Martínez & Martínez, 2008). We have not 
collected data to support or contradict such observations in this study. 
The first author has worked on the design, intervention and introduction 
of cross-functional teams in the intervention hospital as a manager 
operating rooms.
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 Quantitative data was available for two consecutive years (2013 and 
2014). After excluding non-elective surgical cases and surgery data that 
were not readily comparable (because certain types of surgery were only 
available at one location), the dataset consisted of 3,006 operating room 
days for Bernhoven hospital with 25,590 surgical cases performed, and 
2,424 operating room days for the control group with 15,422 surgical 
cases performed. 
In addition, qualitative research was used to gain insight into coordination 
processes and understand how introducing cross-functional teams 
affected the work processes and practices in the pre-operative planning. 
Based on observations of team meetings and interviews, an attempt was 
made to detect patterns in collaborative behaviour in terms of the 
concepts introduced earlier: collaboration, coordination, and phases of 
negotiation. 
 Data collection
The data used in this study involved repeated and continuous measurement 
of the same performance indicators over a two-year period from 2013 
to 2014. All start and finish times of operating room days at both 
hospitals were registered electronically by the operating room nursing 
staff in the hospital information system and validated by the surgeon 
and anaesthetist in charge. As previously used as the definition in Bitter 
et al. (2015), this study focused on raw utilisation, which was calculated 
once per “operating room day” (a combination of one operating room and 
one date on which at least one surgical case was performed). Operating 
room utilisation can be calculated in two ways, raw and adjusted. Raw 
utilisation is defined as the total hours of elective cases performed within 
operating room block time divided by the hours of allocated block time 
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per day x 100%. Adjusted utilisation uses the total hours of elective cases 
performed within operating room block time, including “credit” for the 
turnover time necessary to set up and clean up operating rooms x 100% 
(Bitter et al., 2015; Van Veen-Berkx et al., 2014). This study considered raw 
utilisation, which means focusing on the available operating room time 
(maximum 100%), thus excluding turnover time.
 Elective inpatient and outpatient surgical cases were included 
(Cardoen et al., 2010). Reliability and consistency checks were performed, 
such as excluding interventions in the operating room department by 
dermatology and internal medicine for different organisational reasons 
(resources, legislation) in 2014. In the control group these procedures 
took place outside the operating room department, and were thus 
excluded. Data analysis was performed using SPSS Statistics 22. The 
normality of distribution was determined using plots, histograms, and 
descriptive analysis. Raw utilisation was analysed with the following 
descriptive statistics: mean (SD), median, inter-quartile range (IQR), and 
box-and-whisker plots. The graphics in Figures 5.2 and 5.3 consist of a 
box extending from the first quartile (Q1) to the third quartile (Q3); at 
the centre of the boxplot is the median within which the middle 50% of 
observations fall (the interquartile range, IQR). The two whiskers at the 
top and bottom of the box mark the highest and lowest extreme scores, 
which were calculated by subtracting the upper and lower quartiles: IQR 
= Q3 - Q1 (Dawson, 2011; Field, 2013; Munro, 2005). The non-parametric 
Mann-Whitney test was used to determine significance in outcomes of 
operating room utilisation in 2013 and 2014 for Bernhoven hospital and 
the control group (Field, 2013). 
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 Observations
In order to increase the validity of the study and to open up the black 
box of how the cross-functional teams actually accomplished improved 
coordination, we further investigated the coordination process using 
participant observations (Thurmond, 2001). The second author observed 
14 one-hour meetings as a non-participant observer. One of the meetings 
was videotaped to enable the rest of the research team to jointly develop 
a scheme for analysing the collaboration, and thus coordination patterns 
and interaction, between team members.
 Semi-structured interviews
The input of the observations was used to develop an interview schedule. 
We identified three aspects of coordination (monitoring, evaluation, and 
measures) and four forms of coordination (proactive/prospective, reactive, 
and retrospective), and four aspects of negotiation, which is a process of 
interaction to solve problems, to make common decisions, and to enable 
and realise things (Buelens & Tieleman, 2013; Kelman, 1996). The four 
aspects were: (1) inserting own interests, 2) anticipating other people’s 
interests, 3) providing arguments/discussions, and 4) negotiating (coming 
to an agreement or compromise; encountering an impasse). Ten in-depth, 
semi-structured interviews were conducted with the same members of 
the cross-functional team. The key questions were pre-established, and 
the interview was also conversational, with questions following from 
previous responses whenever possible. The interviews were recorded 
with the consent of the interviewees and transcribed verbatim. 
 Qualitative data analysis
The data were coded in terms of the core theoretical concepts of 
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coordination, collaboration and negotiation (see coding scheme in Table 
5.1). The cross-functional team in Bernhoven emphasizes three types of 
coordination (monitoring, evaluation, and measures) and three types 
of coordination behaviour (proactive/prospective behaviour, reactive 
behaviour, and retrospective behaviour).
5.4 Results
Our results indicate that the introduction of a cross-functional team led to 
an improvement of utilisation. The results of the descriptive statistics of 
raw utilisation are shown in Table 5.2 (intervention group) and Table 5.3 
(control group). Data of each year and both hospitals (Tables 5.2 and 5.3) 
show that raw utilisation was not normally distributed. Because of the 
large sample sizes (n ≥ 1,000), histograms and descriptive statistics were 
used to interpret the skewedness.
Bernhoven hospital
Year
2013
2014
Table 2  Descriptive statistics of raw utilization (%) of Bernhoven hospital
N
1,349
1,657
Mean
86,9864
89,8867
SD
11,39983
8,426650
Median
90,2000
92,5900
25th percentile
86,38%
89,48%
75th percentile
89,49%
90,29%
IQR
16,50
11,67
Elective surgical 
cases
12,690
12,900
Skewness
-1,167
-1,242
Control group
Year
2013
2014
Table 3 Descriptive statistics of raw utilization (%) of the cotnrol group
N
1,012
1,412
Mean
88,5064
86,6801
SD
13,54781
16,48786
Median
93,6150
93,7500
25th percentile
87,67%
85,82%
75th percentile
89,34%
87,54%
IQR
13,33
16,46
Elective surgical 
cases
7,035
7,487
Skewness
-2,045
-1,830
Table 5.2 Descriptive statistics of raw utilisation (%) of Bernhoven hospital
Table 5.3 Descriptive statistics of raw utilisation (%) of the control group
147
Figures 5.2 and 5.3 show box-and-whisker plots per year, displaying the 
variation of raw utilisation in Bernhoven hospital and the control group. 
The plot of Bernhoven hospital (Figure 5.2) validated the reduced variation 
(reduction in IQR) in Bernhoven hospital during 2014.
Intervention group: Figure 5.2 shows that raw utilisation of Bernhoven 
hospital underwent a significant increase (p < .001) since the intervention 
at the beginning of 2014. Most of this increase was effectuated in the 
Effect of the introduction of Cross-Functional Teams
2013 2014
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Figure 5.2 Effect of the introduction of Cross-Functional Team on Operating Room 
Performance in Bernhoven hospital expressed in box-and-whisker plots of raw utilisation 
(%) per year 
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lower quartile (Q1 from 86.38% in 2013 to 89.48% in 2014) and the median 
(from 90.20% in 2013 to 92.59% in 2014). The variation in raw utilisation 
changed IQR 16.50% in 2013 to IQR 11.67% in 2014.
Control group: Figure 5.3 shows that the raw utilisation of the control group 
underwent a non-significant decrease (p = .927) in 2014 in comparison 
with 2013 (Q1 from 87.67% in 2013 to 85.82% in 2014) and the median 
(from 93.62% in 2013 to 93.75% in 2014). The variation in raw utilisation 
increased from IQR 13.33% in 2013 to IQR 16.46% in 2014.
Operating Room Performance
2013 2014
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Figure 5.3 Operating Room Performance of the control group without intervention during 
this period expressed in box-and-whisker plots of raw utilisation (%) per year.
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 Results from observations and interviews on coordination process
After we analysed the data, collaboration, coordination and negotiation 
could be seen as critical success factors to achieve a higher utilisation 
of operating rooms. We therefore paid particular attention during 
the observations on behaviour that was related to collaboration and 
coordination. This allowed us to also draw on realistic situations in the 
interviews and investigate behaviour more deeply, especially regarding 
rationale and reasons. The results of the observations and interviews will 
be reported according to the coding scheme in Table 5.1.
1.  Collaboration
(1.1)  Setting a common goal
By preparation and understanding of the responsibilities and tasks of 
each representative, the cross-functional team worked toward one goal: 
Preparing the most efficient program for the internal (i.e., employees) and 
external (i.e., patient) target audience. An example of this was provided 
by one of the interviewees “You want the surgery program to be filled as 
much as possible […] the cross-functional team ensures you realise that it 
does not simply happen by itself, but that it has been thought through.” 
(1.2)  Control options 
All members of the cross-functional team were familiar and knowledgeable 
about the workplace. As one of the interviewees explained: “Everyone 
understands his or her responsibilities and tasks […] within the cross-
functional team, we can make many decisions”. Although arrangements 
were not always honoured and feedback was not always given, our 
overall observation was that there were high levels of mutual trust and 
understanding.
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(1.3)  Cohesion 
The cross-functional team ensured that mutual understanding and respect 
for each other increased. Several interviewees provided examples of this: 
“Now, we are working together with other departments to prepare the 
operating room program. Previously, each department made an operating 
room program of their own […] collaboration is really improved and 
thereby the relations”. 
(1.4)  Openness
Openness – including the space for discussion, listening, and the 
contribution of own interests – allowed joint appointments and 
coordination to occur within the cross-functional team. As one of the 
interviewees mentioned, “I think it is important to hear from each side 
what the rationale for everyone is to do it a certain way […] people have 
the opportunity to say something based on equality”. 
(1.5)  Single-loop and double-loop learning
Our analysis of the recorded meeting clearly shows that the vast majority 
of situations ended in a negotiation. As one of the interviewees said: 
“Eventually you learn a lot from the evaluation […] well, especially from the 
things we missed during the meeting last time. That we were able to explain 
what went wrong. And also that there are always unforeseen circumstances 
that you can’t do anything about it”. 
(1.6)  Feedback
The cross-functional team made it possible to address each other directly, 
so that feedback was both given and asked for. As one of the interviewees 
explained: “If one of the members of the cross-functional team – during the 
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meeting or in the days – says this is very inconvenient, we must look at how 
it can be done in a different way [we will pick it up]. You have much more 
mutual understanding, so both options for why you want a particular thing 
in a certain way are discussed with each other”. 
 
Results on Coordination
(2.1)  Monitoring
Monitoring enabled the cross-functional team to pursue its common 
goal. This led to the most efficient scheduling for the department and its 
employees, and for the patients. Monitoring was related to the workability 
of the program, the amount of time assigned to the operations, the level 
of the patient care per patient for the program sequence, and which 
specialist performed the surgery. 
Over the course of the implementation of cross-functional teams a 
development in the team. At first, a good relationship seemed to be more 
important when people should work together. If the relationship was good 
enough, it seemed that a second phase began, one in which there was 
more need for structure or coordination. The need for more coordination 
in the second phase was reflected in such questions as: 
 “What if I’m sick? There’s no protocol that someone could study and  
 that would allow that person to replace me in the team.” 
 “What rules and regulations apply to the team?”
The lack of coordination was apparent when adjustments had to be made 
to address issues and problems that had occurred in the previous week. 
Since there had been no opportunity for feedback on these adjustments 
in the meantime, the issues could only be resolved by addressing them 
again in the meeting. 
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(2.2)  Evaluation
The floormanager conducted an evaluation session with the team. It was 
an opportunity to obtain feedback: Where did things go wrong? Could they 
have been prevented, or was it beyond our control. From the evaluation 
action came forward, who should pick up the action and when feedback 
could be expected. 
(2.3)  Temporal dimensional of coordination 
There were three types of coordination behaviour within the cross-
functional team: 
 2.3.1.  Proactive/prospective coordination
The floormanagers scheduled the program for the morning of the 
cross-functional team meeting, taking full account of the departments’ 
possibilities and limitations. In the meeting there was time spend on 
reflection in order to improve scheduling continuously. Upcoming patients 
in the following week were discussed.
 2.3.2.  Reactive coordination
It was sometimes necessary to consult a specialist in connection with 
the patient scheduling. In case a problem arose, it was dealt with by 
those who were affected by it. During the team meeting, information was 
provided and ideas, question, and problems were responded to. 
 2.3.3  Retrospective coordination
It was mainly the leader of the team (the floormanager) who exhibited 
reflection and checked whether agreements had been fulfilled. This was 
necessary, because feedback only took place when it was of interest to 
the other parties.
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5.5  Discussion
The purpose of this study was to identify the impact of the implementation 
of a cross-functional team for scheduling on operating room performance in 
a general hospital. The most important conclusion is that this intervention 
improves the preoperative process as it is currently implemented in all 
hospitals in the Netherlands. The cross-functional team can detect 
disturbances and address them in advance as far as possible away with 
input from everyone’s expertise. Cross-functional teams focus on how the 
work in the operating room is prepared, which has a huge impact on how 
a day in the operating room develops.
 Our study shows that a cross-functional team during the preoperative 
phase of operating room scheduling had a positive influence on operating 
room utilisation. Box-and-whisker plots validated the reduced variation 
in 2014, indicating an organisational learning effect. This was also 
found in previous studies (Bitter et al., 2015, Veen-Berkx et al., 2015). 
A significantly higher degree of efficiency (expressed in raw utilisation) 
was achieved following the introduction of the cross-functional team at 
the start of 2014. This study covered a period of two years and used a 
control group. This comparative, longitudinal research design allows us to 
attribute the positive effect on utilisation to the implementation of a cross-
functional team: An increase of 2,390% in efficiency was measured for 
the intervention group, while the control group only realised an increase 
of 0,135%. While it is possible that other factors have played a role, our 
findings led strong support to the idea that the previous successes with 
implementing cross-functional teams in the automotive industry could 
also be applied in the preoperative scheduling. 
154
 The findings highlight the importance of working together as a team 
based on mutual respect and relational coordination (Beech & Crane, 
1999; Gittell, 2009; Polley & Ribbens, 1998). The regular weekly analysis of 
operating room performance both retrospectively and prospectively also 
enabled organisational learning by continuous improvements. Specifically, 
by introducing local control options, the team was able to make decisions 
on an operational level on their own. We may conclude that collaboration, 
coordination and negotiation play a role. Earlier qualitative research 
into collaboration by Bitter et al. (2013) identified six concepts that are 
central for cross-functional teams. In this qualitative research, we found 
patterns of behaviour that confirm that these six concepts appropriate 
to describe the coordinating work we observed, such as scheduling, 
allocating responsibility, making appointments, making decisions, etc. 
The scheduling had to address the respective interests and practices of 
each department. A negotiation process could therefore not be avoided: 
It took an interaction process to solve problems, to make joint decisions, 
and to enable and realise things. 
 So far, cross-functional teams are rare in operating room scheduling 
in hospitals in the Netherlands. However, the benefits are important for 
the performance of an operating room department, for the staff as well as 
their patients. In 2004, Radboud University Medical Centre (Radboudumc, 
Nijmegen, the Netherlands) redesigned its operating room scheduling 
strategy on the basis of sociotechnical systems theory. The results have 
been measured over a long period of time and are excellent (Veen-Berkx 
et al., 2015). Although Radboud’s redesign was based on a cross-functional 
team per specialism because of the high complexity of surgery in an 
academic environment, the intervention hospital in this study learned 
from the redesign and principles of planning. The results confirm previous 
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studies (Bitter et al., 2015; Bitter et al., 2013; van Veen-Berkx et al., 2014; 
Veen-Berkx et al., 2015). However, Bernhoven is a general hospital with 
in particular complex population of patients with less comorbidity and 
case mix than patients in an university medical centre. For that reason, 
Bernhoven formed a cross-functional team with a different composition. 
Instead of a cross-functional team per specialism their design was based 
on one cross-functional team with also a multidisciplinary approach (team 
members are an anaesthetist, scheduler, team leader of the schedulers, 
floor manager, operating room manager, and ward program coordinator). 
It is recommended for other general hospitals in the Netherlands to learn 
from the design and principles in order to improve their operating room 
utilisation. The results contribute to improving utilisation of operating 
rooms, with less uncertainty and variability during the operating room 
day itself. Therefore, the weekly multidisciplinary team meetings are 
essential to anticipating impairments of operating room performance. 
 Limitations
 The findings of this study are subject to at least three limitations. 
Firstly, differences in organisational characteristics were excluded. For 
example, case duration, case mix, and planning accuracy are topics for 
further exploration (Cardoen et al., 2010). Secondly, due to a decrease in 
the InterQuartileRange in 2014 for Bernhoven hospital, it is not yet clear 
whether a learning effect occurred. Because of the focus on optimising 
operating room schedules, the team members were obviously paying 
attention to it. This study used data on the year after the intervention was 
made. Although there is evidence for an organisational learning effect in 
a longitudinal mono-centre study (Bitter et al., 2015), and in a longitudinal 
multicentre study (Veen-Berkx et al., 2015), further research is needed to 
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demonstrate the effect over a longer period in a general hospital. Thirdly, 
although one can imagine a better performance in the operating room 
with less interference, it is not clear whether a cross-functional team 
leads to better quality outcomes and a higher degree of patient safety, 
because this was not measured in this current study. This should be a topic 
for further research because healthcare is dependent on the knowledge 
of professionals, in which human errors are inevitable. To minimise the 
impact of these errors it is important to think about how the preoperative 
phase of planning this can positively influence, and professionals perform 
as well as possible without unnecessary disturbances. This intervention 
therefore has considerable remarkable policy implications that can 
increase the quality of patient care.
157
158
159
Chapter 6
6Improving Multidisciplinary Teamwork in Preoperative SchedulingGeneral discussion and conclusion5
160
161
Chapter 6
General discussion and conclusion
In recent decades, extensive research has been conducted on operating 
room performance and numerous performance-related factors have 
been identified, but several aspects of multidisciplinary teamwork in the 
preoperative phase of operating room scheduling have remained relatively 
unexplored. More specifically, research based on socio-technical systems 
theory and its impact on operating room performance has been scarce. 
This thesis described several field studies into the way of working together 
in the preoperative phase of scheduling and how this was related to the 
utilisation of operating rooms in the long-term. The study is relevant 
because hospitals are looking for ways to increase their productivity and 
efficiency at lower cost. This thesis is exploring ways to improve daily 
disturbances healthcare professionals face in the perioperative processes. 
There is little and incomplete communication through the silo structure 
in hospitals. Coordination and overall view are frustrated by failure of 
human factors. Disturbances that can be anticipated in advance should be 
avoided. By institutionalising a multidisciplinary team (cross-functional 
team), and by breaking through the silo structure, this thesis set out to 
show how re-design based on socio-technical systems theory improves 
utilisation in operating rooms. Therefore, the overall aim of this thesis 
was to better understand the effects of introducing cross-functional teams 
in the preoperative phase of operating room scheduling on improving 
operating room performance in the long-term, and 2) further explore 
theoretical arguments of socio-technical systems theory. In this chapter, 
I will first summarise the main findings and conclusions of this thesis 
and the academic relevance of our research. We then discuss practical 
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implications, generalisability, limitations and suggestions for future 
research.
6.1  Summary of main findings
In chapter 2, we have traced the factors that contribute to understanding 
how collaboration improves performance in operating rooms after 
introducing the concept of cross-functional operating room scheduling 
teams. This concept was investigated at Radboudumc in the Netherlands 
and used on an innovative path based on socio-technical systems principles. 
It was designed to address non-routine tasks, variety, disturbances and 
errors related to operating room scheduling, with the aim of increasing 
both staff productivity and patient safety. The effects of implementing 
preoperative cross-functional teams in the operating room were compared 
qualitatively. The researcher observed all of the team meetings, available 
data and documentation, and thirteen semi-structured interviews were 
performed with team members for collecting additional data. In the 
literature, we found that the theory of socio-technical systems and the 
fields of groups dynamics and self-managing teams fit the operating room 
setting. We applied six elements of these theories (setting common goals, 
cohesion, openness, single-loop and double-loop learning, feedback, and 
control options) to the aspects found in our study. Our qualitative findings 
revealed that high-performing teams were able to identify bottlenecks 
in order to improve continuity of care. The cross-functional teams used 
several performance indicators to gain insight into their own performance. 
Consequently, through collaboration, these teams were able to minimise 
disturbances and had the opportunity to continuously learn form the 
initiated process and past performance. Cross-functional teams learned 
how to address disturbances and improve their quality of service through 
improved collaboration and improved use of control mechanisms. Chapter 
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2 highlights the importance of team-based approaches, and confirms the 
value of implementing the socio-technical systems theory to improve 
collaboration between healthcare professionals. This case study provided 
valuable information by strictly focusing on team-based organisation in 
preparing an operating room schedule. 
 Hospitals need to improve their productivity and efficiency in response 
to higher societal demands and rapidly escalating costs. In the subsequent 
chapters, we traced how fully mandated cross-functional teams are 
equipped to regulate disturbances and errors, and can learn to improve 
planning under adverse circumstances such as scarce resources and high 
variability. For that reason, we investigated in chapter 3 the effect of the 
introduction of a cross-functional team-based organisation on planning 
and performance of Operating Room teams. In this study two surgical 
departments (A and B) of the Radboudumc in the Netherlands were 
selected to illustrate the effect on performance. Data was available for 
a total of seven consecutive years from 2005 until 2012 and consisted of 
4,046 operating room days for surgical department A and 1,154 operating 
room days for surgical department B on which respectively 8,419 and 
5,295 surgical cases were performed. Based on both statistical techniques 
used for evaluation, raw utilisation of surgical department A showed 
a statistically significant increase since 2006, whereas department B 
showed that raw utilisation increased since 2005. The variation in raw 
utilisation reduced in 2011. The Radboudumc significantly increased their 
operating room performance as a result of introducing a cross-functional 
team-based organisation in the preoperative process and abandoning 
the so-called ‘functional silos’. The stepwise reduction of variation in 
raw utilisation through the years indicates an organisational learning 
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effect. This study demonstrates that introducing cross-functional teams 
improves operating room performance by working together as a team. 
In conclusion, Radboudumc redesigned its operating room scheduling 
method by implementing cross-functional teams and the positive effects 
were demonstrated in this chapter.
 Poor inter-professional collaboration may negatively influence 
adequate planning of operative procedures. Interventions capable of 
improving inter-professional collaboration will have a positive impact on 
professional practice. Hence, in chapter 4 the effects observed in chapter 
3 were compared with data of six other, similar centres using a nationwide 
operating room benchmark collaborative. 
 Also here, ‘raw utilisation’ was used as the main performance indicator 
to measure the effect of introduction of cross-functional teams. Operating 
room performance differed significantly between all seven centres (P < 
.0005). The Radboudumc demonstrated the highest median raw utilisation 
of 94%, versus 85% in the control group (P < .0005). Again a continuous 
reduction in variation during the years was observed, illustrating the 
already described organisational learning effect. Hence, not only a better 
performance than the control group but also a gradual improvement of 
this performance over the years was observed.
 This study shows that multidisciplinary collaboration in cross-
functional teams as part of the preoperative planning phase has a positive 
influence on operating room scheduling and utilisation of operating 
room time. Other national databases considering mortality rates further 
support the idea that introducing cross-functional teams is not only an 
important condition for improving operating room performance, but also 
for improving quality of care (Lyubovnikova, West, Dawson & Carter, 2014; 
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Siregar, 2013). We have not collected data to support or contradict such 
observations.
 To understand the managerial impact of cross-functional teams, in 
chapter 5 we presented a longitudinal field experiment at a general 
hospital comparing with a control group in the Netherlands. Pre- and post-
measures as well as qualitative methods were used to determine which 
factors contribute to an increased operating room performance. Our 
study shows that collaborative behaviour (collaboration, coordination, 
negotiation) in a cross-functional team during the preoperative phase 
of operating room scheduling had a positive influence on the utilisation 
of operating rooms, notwithstanding the variability and uncertainty of 
incoming work and the high degree of professional’s autonomy working 
in silos. Furthermore, the results provide support for the introduction 
of cross-functional teams as a means to improve multidisciplinary 
collaboration and reduce suboptimal use of operating room time in the 
preoperative phase of operating room scheduling. Cross-functional team 
implementations based on sociotechnical systems theory enable operating 
room departments to properly utilise capacity with the aim of improving 
performance. 
 Overall, our field studies support the notion that multidisciplinary 
teamwork in the preoperative phase of operating room scheduling 
is positively related to an increase of operating room performance. 
Therefore, we have demonstrated with longitudinal and comparative 
research that cross-functional teams are of value to increase operating 
room performance.
6.2 Theoretical implications
A central premise of socio-technical systems theory is that relationships 
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between social and technical elements lead to the emergence of 
productivity and well-being (De Sitter et al., 1997; Morgan, 2006; Van 
Amelsvoort, Kuipers & Kramer, 2010; Weisbord, 2011). The term ‘socio-
technical system’ recognises that organisations have boundaries and that 
transactions occur within the system (and its subsystems) and between 
the wider context and dynamics of the environment. 
 By presenting the studies in this thesis, we believe we have also 
contributed to remove the ‘curtains’ between groups of professionals in 
order to allow the mechanisms of coordination and collaboration to be 
strengthened. Mutual adjustment means flexible communication among 
professionals, so that the unexpected can be dealt with adaptively and 
collaboratively. Moreover, the hierarchy is flat, reflecting status rather 
than authority. Various practitioners in hospitals are also blocking, along 
their vertical silos, integration and standardisation. The design of cross-
functional teams breaks through these curtains because of the need for 
separate hospital departments to work together across silos in order to 
collaborate with more coordination, shared goals and mutual respect.
 We can conclude that cross-functional teams are able to attenuate 
disturbances, and because they have local control, they can, if necessary, 
amplify as a multidisciplinary team. The participants in cross-functional 
teams have a holistic overview of the processes in the perioperative 
chain. Henceforth, every professional from a silo is involved in preparing 
the best possible operating room program for the coming week, and they 
have learned from evaluated performance. 
 Timing of self-evaluation in multidisciplinary teams
West (2012) made a distinction in task reflexivity and social reflexivity by 
general teams. This thesis builds further on the findings of West (2012) 
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and task reflexivity is expanded with single-loop learning and double-
loop learning, based on Argyris (1976). By evaluating the performance 
on a weekly base, patterns become clearly (single-loop learning). In a 
quaterly meeting, double loop learning is necessary in order to understand 
whether norms have to be adjusted. These processes provide a deeper 
understanding during team meetings how performance is reflected. In 
this thesis, supply and demand with associated scarce resources and 
capacity, are an important part of the task reflexivity as well because 
of its complexity. In the planning phase, it is important to focus on the 
various points of view regarding the surgical program. Cross-functional 
teams in this thesis pay extra attention to the planning phase. Where 
West (2012) talks about reflexitivity this is especially evaluated during 
and after team processes. The value of the findings in this thesis is that 
before the surgical program is discussed, the multidisciplinary team firstly 
invest in an evaluation of the last week to look back and learn how it can 
improve the schedule of the following week. This makes the planning 
more strengthened and creates a learning organisation.
 The connection of design and group characteristics
Self-management requires an interactive collaboration between team 
members. The design of cross-functional teams in this thesis plays a 
crucial role in the behaviour of professionals and create the conditions 
for successfully working together as a team. The multidisciplinary team of 
professionals feel cohesiveness and involvement, and engages and 
excites the average professional usually more than ‘the organisation’ or 
‘business unit’. Cross-functional teams are functioning as a result of two 
aspects: the design characteristics of the team and the social dynamics 
within a team. The design characteristics are related to design principles 
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for self-managing teams based on Van Amelsvoort & Scholtes (1993):
 The team’s job should consist of a whole task, which is clearly 
delineated and tied to a measurable output. A learning team will show 
previously double loop learning. In addition, they will provide feedback to 
identify patterns and processes to explain the results and with structural 
measures to improve their own practice. It may be expected that the 
effect of this also becomes visible in the quality of the primary process, 
although it was not in the scope of this thesis.
 The team must have sufficient autonomy to be able to perform its 
task as independently as possible. Self-regulation is as low as possible 
positioned in the organisation.
 The job activities of individual team members should be dependent 
on and congruous with those of the other members. Mutual dependency 
improves the functioning of the team as a whole. Moreover, the size of the 
team must be such that it can provide a recognisable contribution to the 
organisation, that it can make sound decisions with sufficient speed, and 
that its vulnerabilities do not surface easily. Team members participating 
are derive from separate hospital departments.
 The members of the team are available for a variety of tasks; internal 
differences in status do not interfere with a flexible workload division, or 
with internal group mobility.
 A team should have its own representatives who can be approached 
by both team members and outsiders. Within a team, there is always a set 
of tasks that is geared toward matching the various internal and external 
concerns and activities. Depending on the responsibilities involved, such 
tasks are done by one or more team members. The chairman of the cross-
functional team is expected to take care of the following:
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ú  2UJDQLVLQJWKHGHFLVLRQSURFHVV
ú  0RQLWRULQJWKHSURSHULPSOHPHQWDWLRQRIGHFLVLRQV
ú  0RQLWRULQJDQGHQFRXUDJLQJLQWHUQDOH[WHUQDOFRPPXQLFDWLRQV
ú  6WLPXODWLQJLPSURYHPHQW
 Furthermore, the team should have its own office or space, its own 
equipment, and its own information. Therefore, management tools and 
monitoring systems should be geared toward the team`s autonomy and 
its sense of responsibility.
 Finally, the reward system should be congruent with teamwork. Wages 
and benefits must be such that the team members are challenged to 
contribute to the group effort, thus reinforcing the inner cohesion of the 
group. For that reason, a way must be found to reward the group effort at 
an (equal) individual basis.
 The ‘hard’ design principles create conditions for effective 
collaboration, but at the same time it is not guaranteed. The team design 
lays a foundation for the team, but nothing more than that. The added 
value of cross-functional teams in the preoperative phase of scheduling 
is the connection between the ‘hard’ design characteristics and the 
“soft” group dynamic characteristics. Cross-functional teams derive their 
binding on professionals not only to the control philosophy, structure and 
systems. Professionals do this mainly because the team social needs of 
people are met; because professionals support each other and challenge 
them to improve their work through forms of feedback and double-loop 
learning. The group dynamic characteristics relate to aspects such as 
group processes, culture, and behaviours. Cross-functional teams have 
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the responsibility for the whole task. Team members share a common 
goal and are working together as a multidisciplinary team with general 
interests. The team size represents all stakeholders of the separate hospital 
departments involved, and they are self-regulating in the decentralised 
decision-making process. The need for collaboration as a multidisciplinary 
team leads to ‘soft’ group dynamics, and can only be successful if there 
is a common goal, mutual dependence to achieve that goal, the need for 
and usefulness of alignment, and sense of shared commitment.
6.3 Practical implications
The perioperative process refers to all phases through which a patient 
scheduled to undergo surgery passes, from referral to the hospital to 
the conclusion on the course of treatment (Wal, 2007). The traditional 
preoperative process in operating room departments should be evaluated 
and redesigned as a whole (Baker et al., 2006; Carroll & Rudolph, 2006). 
Moreover, a cross-functional team is an essential part of the perioperative 
processes before patients enter the hospital, because 1) it guarantees 
patients the best preparation without unnecessary delays and without 
uncertainty during their operations, and 2) employees suffer less 
stress caused by disturbances, which interferes with their focus on the 
patient.  
 In this process of dividing activities in the preoperative phase 
between various disciplines, it is crucial that the transfer of information 
is efficient and that full collaboration of all disciplines involved is 
secured. Furthermore, working with different disciplines from different 
departments complicates coordination and communication, and increases 
the risk of human error in several ways (Cuschieri, 2006; Dekker-
van Doorn, 2014). Cross-functional teams evaluate therefore their 
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disturbances and deviations on a weekly basis in order to continuously 
improve. Furthermore, preoperative intervention to reduce risk may lead 
to significant cost savings (Davenport, Henderson, Khuri & Mentzer Jr, 
2005).
The various chapters of this thesis confirm the value of implementing 
socio-technical systems theory in order to improve team processes and 
multidisciplinary collaboration between healthcare professionals. Cross-
functional teams make a significant contribution and have a positive effect 
on planning, utilisation, group interaction, awareness of each other’s 
interests, the working atmosphere, and the quality of care. Although the 
quality of care was not been examined, it is likely as all previous items 
have been improved.
 Applicability of cross-functional teams in hospitals
One of the conclusions of this thesis is that cross-functional teams can 
be institutionalised in academic as well as general hospitals (see section 
6.4), and it is recommended to implement cross-functional teams in all 
hospitals because of the advantages for patients, professionals and the 
organisation. Cross-functional teams fit in the hospital setting, and more in 
particular the preoperative phase of scheduling. In order to be successful 
as a cross-functional team, it is of utmost importance that preconditions 
are met during cross-functional team implementation. This implies that 
both design and group characteristics have a solid base as described in 
section 6.2. This increases the likelihood of effective collaboration with 
mutual understanding and aligned goals.
 Restrictive obstacles
Resistance to change could be a restrictive obstacle. Change management 
is needed to transfer successfully to the desired situation. The resistance 
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of professionals could consist of ‘no time for this’, ‘production is more 
important than this idea’, the sense of losing autonomy/position, and 
the fact that professionals are much more educated on the content than 
on the level of the type of processes described in this thesis. Resistance 
to change represents a critical barrier to succesfully implement cross-
functional teams. Overcoming resistance can be achieved by facilitating 
adequate time slots in the calender for training and education. Suggestions 
from participants during implementation should be seen to be valued, 
discussed and used. Only by then participants feel involved and heard 
(Adams, 2007).
 Efficiency effects of Cross-Functional Teams
The effects of utilisation in operating rooms can be ascribed to the 
systematic work of cross-functional teams, which is a multi-factorial and 
multi-consequential intervention with emphasis on multidisciplinary 
collaboration. Moreover, a higher utilisation of operating rooms is a result 
of the removal of predictable disturbances in advance during preoperative 
scheduling. However, their may be an effect as a result of focusing on 
the utilisation process by the whole  operating room organisation. For 
example, when the operating room team during the operating room day 
itself focuses on the first case tardiness (Van Veen-Berkx et al., 2014), 
some efficiency effects will be reached as well.
 Align different perspectives and issues of participants during
 implementation
Introducing cross-functional teams should start with a kick-off meeting 
with all stakeholders involved. It is crucial that members of the board are 
informed beforehand, and that they support the intervention. Starting 
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point is the focus on patient-centeredness during this meeting, and it 
is important that facts can be used to show, for instance, how many 
patients’ operations were cancelled or how many delays occurred because 
of coordination and collaboration problems. 
During the kick-off meeting, making concrete commitments and starting 
to develop the team, discussing considerations, making progress on 
concrete agreements, discussing the roles in the team and tying up 
loose ends, should mark the start of a new process and ensuring action 
plans. In addition, the participants should discuss where they see major 
opportunities in the proposed method of collaboration, as well as where 
they see the biggest problems. The latter are key considerations when 
developing the method and are also likely to have an action plan in place. 
 After this kick-off meeting, groups can be formed with all the 
stakeholders involved. As explained in section 6.4, the design depends on 
whether the hospital is an academic or a general hospital. In both designs, 
however, an anaesthetist chairs the weekly meeting. Management should 
participate in the meetings to coach other participants. When setting up 
a meeting, one should ask such questions as the following: When will the 
team meeting be held? How long will it meeting last? What will be on the 
agenda? Who will take notes? Who will deliver the needed information? 
How will we arrange coordination with each group of professionals after 
the meeting? What will happen if there are differences in insight? What to 
do if the collaboration is evaluated as being intrusive? Who will attend and 
when? Replacement during absence?
By presenting the studies in this thesis, we have also contributed to a 
better understanding of how healthcare organisations can improve their 
performance in the preoperative phase of operating room scheduling by, 
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for example: 
ú Patient-centered focus during discussions instead of protecting own 
interests. Therefore, it is necessary that new participants are well 
introduced and instructed in the concept of cross-functional teams 
before they join a meeting. From my point of view, this was not 
always happening during my years of research. Moreover, it was one 
of the reasons conflicts arose (not aware of the rules) during absence 
of participants due to illness or vacation. This also applies to new 
employees. They need to know from the first day in the hospital, that 
a multidisciplinary team-based organisation takes care of operating 
room scheduling in the preoperative phase. 
ú Attenuate disturbances and amplify local control abilities. A proactive 
multidisciplinary team helps to prevent disturbances and errors 
during the operating room day. For that reason, control options 
should be as low as possible positioned in the organisation so that 
cross-functional teams can make decisions and take responsibility 
for the perioperative processes toward their patients. In example, 
periodic maintenance of air control in the operating room needs to 
be aligned with internal and external stakeholders. Cross-functional 
teams have insight in the planning of patients, and can give the best 
solution when to carry out maintenance.
ú Working together as a team, based on equality with mutual respect 
for each other when differences of opinion arise. This is crucial for 
the optimal alignment of capacity, availability of specialists and 
allocation of resources.
ú Improve operating room performance by decreasing uncertainty, 
avoiding disturbances occur when communication, coordination 
and collaboration are coming together in a weekly multidisciplinary 
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meeting. 
ú Complying with agreements made. It is important that once a schedule 
is fixed, no one change the schedule anymore without communication 
and approval of the chairman of the cross-functional team. When all 
the patients are planned and all of the participants are aligned, the 
operating program offers the highest opportunity for less disturbances 
and errors. When patients are changed in order or replaced, this will 
interrupt the schedule and disturbances and errors increase.
ú Providing neutral feedback on performance without a subjective view. 
The chairman of the meeting monitors the process and is responsible 
for the atmosphere, which is presented.
ú Applying single- and double-loop learning (Argyris, 1976) for 
continuous improvements. During the weekly meetings single-loop 
learning contributes to prospective and restrospective evaluation of 
the last and following week. Double-loop learning makes adjustments 
to the set of standards.
ú Recognising the intermediate role of coordination and the phases 
of negotiation in coming to an agreement. Moreover, patient 
centeredness is thereby important because sometimes own interests 
conflict with shared goals within the cross-functional team.  
 Quality improvements by managing and reducing uncertainty
Whereas managing and reducing the degree of uncertainty would yield 
wider benefit, complexity through uncertainty in itself is perhaps not 
necessarily a problem. Conflicts among demands make actors reflect 
on their core values and main goals, which may be forgotten in daily 
practice. By assessing the collaboration and its influence on operating 
room performance, Chapter 2 revealed that a common goal setting, 
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cohesion, openness, single- and double-loop learning, feedback, and 
control options are important elements of collaboration. These elements 
were confirmed in Chapter 5. 
It was pointed out in Chapter 1 that the quality of both the social and the 
technical system is an important reason for creating an effective design 
(De Sitter et al., 1997). After implementing the cross-functional teams as 
described in Chapters 2–5, we can conclude that in practice the target 
audience has benefited from it. Although the quality of organisation is 
improved by implementing a cross-functional team, patient safety and 
patient outcomes were not measured in this thesis. Nonetheless, one 
can imagine that bringing all the necessary information together during 
a weekly meeting, promotes the quality of accurate planning through 
continuous improvements. When all participants in the meeting are aligned 
with the operating room program, the best planning is delivered with the 
most optimal scheduling of such resources as staff, medical equipment 
and medical devices. For instance, this means that patients do not have 
to wait for surgery while they are under anaesthesia because there is bad 
or no coordination of resources such as X-ray in example. Uncertainty is 
attenuated in advance by multidisciplinary teamwork (Bleakley, Boyden, 
Hobbs, Walsh & Allard, 2006; Collin, Paloniemi & Mecklin, 2010). The 
quality of working life is constantly under pressure in an OR department 
because of external dynamics such as input variety, lack of information, 
communication errors, customer demand changing in volume, incomplete 
input, variation in customer demands and conflicting demands. Internal 
dynamics like human errors, technical disturbance, invalid and inflexible 
capabilities, and shortage of resources burden employees with extra 
stress (Buttigieg, West & Dawson, 2011; Mohr & Van Amelsvoort, work 
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in progress). The socio-technical design of the cross-functional teams 
as described in this thesis has amplified local control capabilities. This 
results in a better scheduling of patients, with less variety and thus 
less uncertainty. Once an operating room program was established and 
implemented, all possible internal and external dynamics were assessed. 
Employees were more engaged and faced less disturbances because the 
disturbances were attenuated before the operating room day itself. The 
quality of working relations was improved over time. By creating a cross-
functional operating room scheduling team, the interests of the team can 
become apparent much more quickly. However, collaboration between 
professionals is not always guaranteed. The organisation of the team 
meetings with respect to the attitude and behaviour of the team members 
is a key factor for achieving success. Standardisation and establishing 
protocols can help the team prepare the operating room schedule. When 
a cross-functional team was first created, the participants needed to 
make the essential connections with each other. Observations revealed 
a strong belief in shared goals and mutual respect for each other. After a 
cross-functional team had existed for a while, it entered a second stage, 
with the need for more coordination of, for example, the replacement 
procedure in response to the absence of one of the participants due to 
holidays or illness (Chapter 5). 
 Perpetuating efficiency effects
I believe that the findings have contributed to a more dynamic and 
nuanced understanding of how healthcare professionals can work 
together in a multidisciplinary team. Contrary to traditional approaches 
to operating room performance, we have empirically shown that working 
together as a cross-functional team in the preoperative phase of operating 
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room scheduling improves operating room utilisation. Teamwork has a 
significantly positive relationship with both performance outcomes and 
staff attitudes (Delarue et al., 2008). Hence, our study underscores that 
operating room departments can benefit from teamwork and reduce 
uncertainty and variability, and thus increase performance and patient 
safety (Lyubovnikova et al., 2014; West, 2012). 
Next steps in gradual improvements by cross-functional teams may be 
found in expanding the weekly meetings by also discussing hygiene 
aspects and care logistics.  Another important activity to perpetuate the 
group dynamics among participants is to invest in teambuilding.
6.4 Generalisability 
The studies presented in this thesis show that it is feasible to develop and 
implement a cross-functional team in the preoperative phase of operating 
room scheduling in both academic and general hospitals. They also show 
that the use of a cross-functional team leads to a considerable reduction 
in uncertainty and variability. 
Although only two hospitals were studied, the design principles are fairly 
easy to adopt. In all of the studies in this thesis, a field study design was 
chosen. Although this can make generalisation more difficult, the design 
was appropriate as the research questions focused on the human related 
factors and their influence on operating room performance. The insights 
gained in this thesis are useful in other perioperative processes, and are 
for that reason, transferable. In my opinion the way of working together 
as a multidisciplinary team in a team-based organisation is timeless, and 
not only meant for Dutch hospitals. There is a worldwide trend to become 
more efficient due to demographic factors, and the need of careful use of 
costly resources and capacity in expensive departments such as operating 
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room departments.
 Findings are relevant to academic and general hospitals. Academic 
hospitals perform very specific, long-term operations with complex 
technology. Additionally, comorbidity plays an important role in academic 
hospitals. There was chosen to set up a cross-functional team per 
specialism. All patients are discussed in depth at the weekly meeting, 
during which the electronic patient records are used to prepare as well 
as possible. A surgeon of the relevant specialism is present to explain the 
patients’ conditions to the rest of the cross-functional team. Compared 
to an academic hospital, general hospitals face relatively less complex 
patients with fewer comorbidities. It was therefore decided that although 
the design applied at a general hospital is different, it is based on the 
same principles.
In both hospitals involved in this study, planned operations were not 
cancelled unless there was a good reason for it. For example, during an 
operating room day it can happen that a complication (i.e. a bleeding) 
occurs. This delay will not be a reason to disappoint other planned 
patients that day, because an operation is a stressful event. An agreement 
with a patient stays an agreement, so when patients are planned, they 
are operated on after approval of the cross-functional team. To make it 
a success, it is recommended to understand the following principles as 
mentioned in Chapter 2. Since the operating room schedule affects other 
facilities in the hospital (Cardoen et al., 2010), cross-functional teams 
also focus on the utilisation of resources other than the operating room, 
such as wards or the intensive care unit, though to a lesser extent. More 
particularly, in academic hospitals the availability of intensive care beds 
are of the utmost importance. In general hospitals, because there is less 
complexity, the output towards the wards is of more interest. Finally, in all 
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cases it is important to involve people in redesigning their work because 
it is the shortest route to lower costs, higher quality, and more satisfied 
patients and employees (Weisbord, 2011).
6.5 Limitations & suggestions for further research
As already explained in this chapter, this thesis contributes to our 
knowledge of multidisciplinary teamwork in the preoperative phase of 
operating room scheduling in several ways. At the same time, however, 
the research presented here also has several limitations. In addition to the 
specific limitations we discussed in each of the chapters, three general 
limitations are outlined. In the first place, the studies in Chapters 2–4 were 
conducted in the same hospital. The main focus in all of them was the cross-
functional team intervention in the preoperative process of operating 
room scheduling, which was first designed in the study hospital in 2004. 
Therefore, these studies could not have been conducted elsewhere at the 
time. However, the cross-functional teams in the preoperative phase of 
operating room scheduling have now been implemented in only one other 
institution in the Netherlands (Chapter 5). More research will be needed 
to examine the effects of implementing cross-functional teams in the 
preoperative phase of operating room scheduling. Secondly, a research 
approach based on qualitative field studies allowed for in-depth insights 
into the factors that contribute to operating room performance. However, 
such an approach does not allow for generalisation to other cases. Further 
case studies in different organisations are therefore needed. The insights 
in Chapters 2 and 5 are based on an analysis of interview transcripts. 
Here, there is always a risk that my interpretations (Chapter 2) or those 
of the second author (Chapter 5) hide or repress equally (or more) 
plausible or valuable interpretations. We used a reflexive approach in 
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our interpretations (Alvesson et al., 2008; Alvesson & Sköldberg, 2009) 
to minimise this risk in several ways. Moreover, the data gathering was 
based on triangulation. Observations were conducted in addition to the 
interviews, a meeting was videotaped and later analysed, and documents 
were gathered. Insights from observations and documents were used 
to check, supplement or shed a different light on the interpretations 
of interview material. Thirdly, the effect on patient outcomes has not 
yet been studied. Moreover, the exact mechanisms through which the 
implementation of cross-functional teams leads to improved outcomes 
have not yet been fully elucidated.
In order to gain more empirical knowledge of preoperative cross-
functional team interventions that enhance inter-professional group 
relations in operating room departments, further research is advised to 
include a longitudinal study in which the theoretical insights gained in 
this study are applied to an intervention. 
In this thesis we used only one indicator to measure operating room 
performance. Further research would have to include other or more 
performance indicators in order to generalise the associations found in 
this thesis. For instance, first-case tardiness (van Veen-Berkx et al., 2014), 
the influence of anaesthesia-controlled time on OR scheduling (van Veen-
Berkx et al., 2014) or modelling procedure and surgical times in terms 
of care duration prediction (Stepaniak et al., 2009) are all indicators for 
deeper insights into utilisation.
6.6 Reflection / epilogue
Conducting a multidisciplinary and multi-method study on how healthcare 
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professionals deal with disturbances and uncertainty, and how these 
factors affect operating room performance, was very exciting. It is very 
difficult for many healthcare professionals with high levels of autonomy 
to embrace change. I believe, however, that a bottom-up approach and 
clear, unambiguous facts can be used to explain to professionals why it is 
necessary to change. Over the years, this approach has been successful. 
When I reflect critically on the choices I made in this thesis, I should 
first like to address the choice of subject of the study. In this thesis I 
chose multidisciplinary teamwork as the main subject, and focused on 
the manner of collaboration in the preoperative phase of operating room 
scheduling, and how that influences operating room performance. The 
main reason (in addition to my own experiences) for this choice was 
that teamwork is a strong predictor of a positive patient safety culture 
(Dekker-van Doorn, 2014; El-Jardali, Sheikh, Garcia, Jamal & Abdo, 2014; 
Manser, 2009; West & Lyubovnikova, 2013). This yielded in-depth insights 
into which factors contribute to a better performance, as discussed 
in the previous sections. The decision to focus on a single aspect of 
performance was made because overall performance is usually expressed 
in raw utilisation, which is the result of several underlying aspects such 
as turnover time. 
 Another point of reflection is that the first author of the articles in this 
thesis was also employed as manager operating rooms in both hospitals over 
time, introducing risk of bias. However, all chapters were peer-reviewed 
for publication in three different international journals. Furthermore, the 
insider position of the first author had its advantages, such as enabling 
accessed detailed data, and providing views of the researcher. By 
reflecting on experiences and actions with other participants in the case, 
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the inside researcher develops context-specific knowledge which provide 
input to guide further research (Van de Ven, 2007). Furthermore, Heller 
(2004) described a very important improvement in validity that occurs 
when participants become co-interpreters of the results. In conventional 
studies, the researcher monopolises the interpretation of the results even 
when she/he has no information about the history and background of 
the data or any competence in the activities under investigation. This 
frequently leads the researcher to make vague suggestions for the possible 
meaning of the discovered statistical relationships. In so-called Action 
Research/Research in Action it is possible to make respondents into co-
interpreters (Heller, 1969). After all, researchers obtain data from certain 
categories of people because they value the quality of their judgement 
and consider them to have knowledge and experience in the area under 
study. Co-interpretation produces important improvements in validity 
(Heller, 2004). 
6.7 Concluding remarks
The title of this thesis raises a question: Should all hospitals improve 
their preoperative processes by improving the collaboration between 
professionals in the preoperative phase of operating room scheduling? 
Before I further elaborate on an answer to that question, I will first 
recap my arguments for a multidisciplinary team-based organisation in 
the preoperative phase of scheduling. Therefore, I briefly look at the 
major contributions that this thesis makes. Hospitals consist of several 
departments organised in a silo structure. These functional and professional 
silos can promote improvements in specific skills, but they are a barrier 
to collaboration, coordination and information. With the findings of this 
thesis, operating room departments can deal with situations that are 
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highly complex and involve multiple, strong and conflicting interests and 
the underlying dynamics that drive such responses. Team characteristics, 
attitudes and group dynamics together affect and alter (positive or 
negative) performance in the operating room. Furthermore, when a cross-
functional scheduling team has self-managing principles as a high degree 
of self-regulation, they can increase operating room performance based 
on the performed longitudinal, comparative field studies.
My own experiences over the years and my research over the last four 
years convince me that this thesis offers opportunities to improve the 
preoperative processes in operating room departments nationwide. 
Multidisciplinary teamwork in a team-based organisation is essential for 
attenuating disturbances, and thus reducing uncertainty in the operating 
room program for the coming week. Reflection on the weekly performed 
program, and evaluating the performance creates a learning organisation 
with continuous improvements and learning over time. Although there 
already exist several approaches to increase efficiency in the operating 
rooms, this approach seen through the lense of socio-technical systems 
theory is new and a holistic one.  In the approach to academic or general 
hospitals, there are differences in accents but the team processes are 
the same. After clarifying the design and its advantages, there are for 
hospitals no reasons to consider, not adopting this way of preparing 
operating programs.
This research in this thesis pointed out that an accurate preparation of 
the planning in preoperative processes is of utmost importance, because 
at that moment in the perioperative processes, patients do not yet enter 
the hospital. Multidisciplinary teamwork ensures that all disturbances, 
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which could be expected in the operating program, are resolved in 
advance with all of the knowledge and experience together of the 
cross-functional team. Healthcare professionals face less stress when 
unnecessary disturbances are taken away at the operating room-day 
itself. Through better coordination, a more predictable flow of patients 
with less deviation increases efficiency. The multidisciplinary team-based 
approach invites an operating room department also to think wisely about 
allocation of scarce resources and capacity. 
The answer to this question, in my opinion, is definite yes. After all, we 
should continue to bear in mind that the ultimate goal of collaboration 
between healthcare professionals is to deliver the best care for each 
individual patient!
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Summary
In this thesis, the impact of implementing cross-functional teams in 
the preoperative phase of operating room scheduling on performance 
in terms of utilisation was studied. Hospitals increasingly face external 
pressure from insurance companies, patients, media and the Inspectorate 
for Healthcare to deliver safer, faster and cheaper care while maintaining 
the same or even higher level of quality. In addition, demographic 
factors such as an ageing population creates more demand for surgery in 
hospitals. 
In this situation, reliable scheduling of operations is crucial for patient 
satisfaction. Surgery is often a life event for patients associated with 
uncertainty and anxiety. Hospitals should not exacerbate this anxiety 
by creating further disruptions and should stick to the planned day and 
time of operation once these have been agreed upon. Currently, patients 
who undergo surgery face undesirably long waiting times and run the risk 
of being dropped from the schedule at short notice, due to insufficient 
coordination among the operating room staff, scarcity of resources 
and availability of professionals. Therefore, operating room scheduling 
needs to be optimised to reduce uncertainty, inefficient scheduling and 
suboptimal utilisation. 
This thesis aims to address these problems by optimising communication, 
collaboration, and coordination between the different hospital 
departments through the use of cross-functional teams in the preoperative 
phase of scheduling. The team consisted of all participating disciplines and 
checked all relevant aspects of scheduled patients (i.e. medical condition, 
use of medication, comorbidity, the surgery procedure, availability of 
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resources such as needed medical devices and medical equipment) during 
the preoperative phase of operating room planning. They also discussed 
any issues that had arisen with operations in the past week. The findings 
of this thesis show that this combination of anticipation and reflection 
helped to raise the level of planning conformity and operation room 
utilisation.
The leading research question of this thesis was:
What is the effect of introducing cross-functional teams in the preoperative 
phase of operating room scheduling on improving operating room 
performance in the long-term?
To answer this question, a theoretical framework was developed based 
on socio-technical systems theory. The framework combines insights 
and concepts from the literature on teams, teamwork, cross-functional 
teams, team effectiveness, and organisation design. The model describes 
an approach for eliminating the “silo mentality” among groups of 
professionals, and improves their interaction in establishing the 
operating room schedule in the preoperative phase. These functional and 
professional silos can promote improvements (such as research, medical 
innovation) in specific skills, but they are a barrier to collaboration, 
coordination and exchange of relevant information. With the findings of 
this thesis, operating room departments can more adequately deal with 
highly complex situations which involve multiple, strong and conflicting 
interests and the underlying dynamics that drive such responses. Team 
characteristics, attitudes and group dynamics together affect and alter 
(positive or negative) performance in the operating room. Furthermore, 
when a cross-functional scheduling team has self-managing principles 
such as a high degree of self-regulation, they can increase operating room 
performance based on the performed longitudinal, comparative field 
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studies. In two hospitals, Radboudumc and Bernhoven general hospital, 
The Netherlands, a redesign of the preoperative planning process was 
executed, in order to improve utilisation of the operating rooms.  Chapter 
two highlights the importancy of multidisciplinary teamwork and explains 
why it is important for healthcare professionals. Chapter two describes 
the introduction of cross-functional teams in a qualitative research study. 
Four different specialised services at Radboudumc were the subject of this 
study. The main contributions of this paper are as follows: (i) the research 
presented here highlights the importance of team-based approaches and 
the need to improve collaboration between healthcare professionals; (ii) 
cross-functional teams learned how to address disturbances and improve 
their quality of service through improved collaboration and the improved 
use of control mechanisms; and (iii) this study confirms the value of 
implementing the socio-technical systems theory to improve collaboration 
between healthcare professionals. 
Chapter three demonstrates in a monocentre study at Radboudumc that 
improving operating room performance by introducing a cross-functional 
team-based organisation in the operative process will serve to sharpen 
the focus on operating room scheduling and improve team collaboration. 
Chapter three describes how the intervention of cross-functional teams 
at Radboudumc contributed to an organisational learning effect and 
more efficient use of operating room capacity. This was achieved in a 
quantitative research setting, and involved a longitudinal study that 
spanned seven consecutive years from 2005 to 2012.
In order to substantiate the empirical evidence in a multi centre 
comparative study, chapter four describes a nine-year, quantitative, 
nationwide, multicentre longitudinal study in seven university medical 
centres (including Radboudumc) in the Netherlands. This chapter seeks 
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to determine whether the findings described in chapter three occurred 
by accident, or whether raw utilisation at RadboudUMC is higher than 
at other University Medical Centres (control group) in the Netherlands. 
To offer more insight into the working of a cross-functional team, the 
introduction of a cross-functional team was investigated in a general 
hospital, as well. For that reason, chapter five zooms out to investigate 
the implications of a cross-functional team in a general hospital. This 
chapter presents quantitative data (with control group) to confirm the 
effect on performance, as well as qualitative research to build further 
on the findings outlined in chapter two. Chapter five describes how the 
intervention of cross-functional teams at Bernhoven General Hospital 
contributed to an organisational learning effect and more efficient use of 
operating room capacity. This study spanned two consecutive years from 
2013 through 2014. 
This thesis provides a deeper understanding of the impact of collaboration 
in the preoperative phase on the precision of operative scheduling. 
Therefore, team characteristics of the cross-functional teams were 
investigated in an University Medical Centre setting (chapter two) as well 
as in a general hospital setting (chapter five) by conducting qualitative 
research. In order to evaluate the impact of cross-functional teams on 
operating room performance, quantitative research was carried out with 
longitudinal field studies (chapter three, four, and five). In chapters four 
and five, operating room utilisation was compared to a control group 
without intervention during the same period of investigation. Chapters 
three to five cover a total of 40,833 operating room days, during which 
111,433 elective surgical procedures were performed. 
The studies presented in this thesis showed that it is feasible to develop 
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and implement cross-functional teams both in academic en general 
hospitals. In addition, it was demonstrated that implementation of cross-
functional teams leads to a considerable improvement of utilisation of 
operating rooms through multidisciplinary team-based organisation. 
Although it was not in the scope of this thesis, it can be hypothesised that 
introduction of cross-functional teams improves quality of surgical care, 
by improving team climate and reduction of mental stress for operating 
room staff and other employees. Our qualitative findings in chapter two 
revealed that high-performing teams were able to identify bottlenecks 
in order to improve continuity of care. The cross-functional teams used 
several performance indicators to gain insight into their own performance. 
Consequently, through collaboration, these teams were able to minimise 
disturbances and had the opportunity to continuously learn form the 
initiated process and past performance. Cross-functional teams learned 
how to address disturbances and improve their quality of service through 
improved collaboration and improved use of control mechanisms. The 
Radboudumc significantly increased their operating room performance 
as a result of introducing a cross-functional team-based organisation in 
the preoperative process and abandoning the so-called ‘functional silos’. 
The stepwise reduction of variation in raw utilisation through the years 
indicates an organisational learning effect. This study in chapter three 
demonstrates that introducing cross-functional teams improves operating 
room performance by working together as a team.
Poor inter-professional collaboration may negatively influence adequate 
planning of operative procedures. Interventions capable of improving 
inter-professional collaboration will have a positive impact on professional 
practice. The study in chapter four shows that multidisciplinary 
collaboration in cross-functional teams as part of the preoperative 
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planning phase has a positive influence on operating room scheduling 
and utilisation of operating room time. Again a continuous reduction in 
variation during the years was observed, illustrating the already described 
organisational learning effect. Hence, not only a better performance than 
the control group but also a gradual improvement of this performance 
over the years was observed.
Our study in chapter five shows that collaborative behaviour (collaboration, 
coordination, negotiation) in a cross-functional team during the 
preoperative phase of operating room scheduling had a positive influence 
on the utilisation of operating rooms, notwithstanding the variability 
and uncertainty of incoming work and the high degree of professional’s 
autonomy working in silos. Furthermore, the results provide support 
for the introduction of cross-functional teams as a means to improve 
multidisciplinary collaboration and reduce suboptimal use of operating 
room time in the preoperative phase of operating room scheduling. Cross-
functional team implementations based on sociotechnical systems theory 
enable operating room departments to properly utilise capacity with the 
aim of improving performance. 
Overall, our field studies support the notion that multidisciplinary 
teamwork in the preoperative phase of operating room scheduling 
is positively related to an increase of operating room performance. 
Therefore, we have demonstrated with longitudinal and comparative 
research that cross-functional teams are of value to increase operating 
room performance.
The various chapters of this thesis confirm the value of implementing 
socio-technical systems theory in order to improve team processes and 
multidisciplinary collaboration between healthcare professionals. Cross-
functional teams make a significant contribution and have a positive effect 
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on planning, utilisation, group interaction, awareness of each other’s 
interests, the working atmosphere, and the quality of care. Although the 
quality of care was not been examined, it is likely as all previous items 
have been improved. 
Cross-functional teams are an essential part of the perioperative 
processes before patients enter the hospital, because 1) it guarantees 
patients the best preparation without unnecessary delays and without 
uncertainty during their operations, and 2) employees suffer less stress 
caused by disturbances, which interferes with their focus on the patient.  
If one can predict disturbances by knowledge and experience, why not 
anticipate and bring them together?
In this process of dividing activities in the preoperative phase between 
various disciplines, it is crucial that the transfer of information is efficient 
and that full collaboration and coordination of all disciplines involved is 
secured.
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Samenvatting
In dit proefschrift wordt de impact van de implementatie 
van multidisciplinaire teams in de pre-operatieve fase van de 
operatiekamerplanning op de prestaties bestudeerd, in termen van 
benutting. Ziekenhuizen worden in toenemende mate geconfronteerd met 
externe druk van verzekeringsmaatschappijen, patiënten, de media en de 
Inspectie voor de Gezondheidszorg om veiligere, snellere en goedkopere 
zorg te leveren met behoud van dezelfde of zelfs een hoger niveau van 
kwaliteit. Bovendien leiden demografische factoren zoals vergrijzing tot 
meer vraag naar operaties in ziekenhuizen. 
In deze situatie is een betrouwbare planning van operaties cruciaal 
voor patiënttevredenheid. Een operatie is vaak een ingrijpende 
gebeurtenis voor patiënten in verband met onzekerheid en angst. 
Ziekenhuizen moeten deze angst niet verergeren door het creëren 
van verdere verstoringen en moeten vasthouden aan de geplande dag 
en het tijdstip van de operatie zodra deze zijn overeengekomen. Op 
dit moment worden patiënten die een operatie ondergaan ongewenst 
geconfronteerd met lange wachttijden en lopen het risico om op korte 
termijn te worden verwijderd van het operatieprogramma, als gevolg van 
onvoldoende coördinatie tussen operatiekamerpersoneel, schaarste van 
benodigdheden en de beschikbaarheid van professionals. Daarom moet 
de operatiekamerplanning worden geoptimaliseerd om de onzekerheid, 
inefficiënte planning en suboptimaal gebruik te verminderen.
Dit proefschrift heeft als doel om deze problemen aan te pakken door 
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het optimaliseren van communicatie, samenwerking en coördinatie 
tussen de verschillende afdelingen van het ziekenhuis door middel van 
multidisciplinaire teams in de preoperatieve fase van de planning. Het team 
bestond uit alle deelnemende disciplines en controleerde alle relevante 
aspecten van de geplande patiënten (medische toestand, het gebruik van 
medicatie, comorbiditeit, de chirurgische ingreep, de beschikbaarheid 
van benodigdheden zoals benodigde medische hulpmiddelen en medische 
apparatuur) tijdens de preoperatieve fase van de operatiekamerplanning. 
Het multidisciplinaire team heeft ook gesproken over eventuele 
problemen die tijdens operaties in de afgelopen week waren ontstaan. 
De bevindingen van dit proefschrift laten zien dat deze combinatie van 
anticipatie en reflectie hebben geholpen om het niveau van conformiteit 
in de planning en bezettingsgraad van operatiekamers te verhogen.
De algemene onderzoeksvraag van dit proefschrift is:
Wat is het lange termijn effect van het introduceren van multidisciplinaire 
teams in de preoperatieve fase van de operatiekamer planning op de 
performance van operatiekamers?
Om deze vraag te beantwoorden, werd een theoretisch kader ontwikkeld 
op basis van socio-technische systeemtheorie. Het raamwerk combineert 
inzichten en concepten uit de literatuur over teams, teamwerk, 
multidisciplinaire (cross-functionele) teams, effectiviteit van het team en 
organisatieontwerp. Het model beschrijft een aanpak voor het elimineren 
van de “silo mentaliteit” tussen groepen van professionals, en verbetert 
hun interactie bij het vaststellen van de operatiekamerplanning in de 
preoperatieve fase. Deze functionele en professionele silo’s kunnen 
verbeteringen (zoals onderzoek, medische innovatie) in specifieke 
vaardigheden bevorderen, maar ze zijn een belemmering voor 
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samenwerking, coördinatie en uitwisseling van relevante informatie. Met 
de bevindingen van dit proefschrift kunnen operatiekamerafdelingen 
adequater omgaan met zeer complexe situaties die meerdere, sterke 
en tegenstrijdige belangen hebben en de onderliggende dynamiek 
die dergelijke tegenstellingen oproept. Team kenmerken, attitudes en 
groepsdynamiek bij elkaar beïnvloeden en veranderen (positief of negatief) 
de prestaties in de operatiekamer. Bovendien, als een multidisciplinair 
planningsteam zelfsturende principes heeft, zoals een hoge mate van 
zelfregulering, kunnen ze operatiekamer prestaties verhogen op basis van 
de uitgevoerde longitudinale, vergelijkende veldonderzoeken. In twee 
ziekenhuizen in Nederland, het Radboud Universitair Medisch Centrum 
(Radboudumc) en algemeen ziekenhuis Bernhoven (Bernhoven), werd 
een herontwerp van de preoperatieve planningsproces uitgevoerd, met als 
doel de prestaties van de operatiekamers te verbeteren. Hoofdstuk twee 
wijst op het belang van multidisciplinair teamwerk en legt uit waarom het 
belangrijk is voor professionals in de gezondheidszorg. Hoofdstuk twee 
beschrijft de invoering van multidisciplinaire teams in een kwalitatief 
onderzoek. Vier verschillende gespecialiseerde multidisciplinaire teams 
van Radboudumc waren het onderwerp van deze studie. De belangrijkste 
bijdragen van dit artikel zijn de volgende: (i) het hier gepresenteerde 
onderzoek wijst op het belang van een teamgerichte benadering en 
de noodzaak om de samenwerking tussen beroepsbeoefenaren in de 
gezondheidszorg te verbeteren; (ii) multidisciplinaire teams hebben 
geleerd hoe ze verstoringen aanpakken en de kwaliteit van hun 
dienstverlening verbeteren door een betere samenwerking en het beter 
gebruik van controlemechanismen; en (iii) deze studie bevestigt de 
waarde van de uitvoering van de socio-technische systeemtheorie om 
de samenwerking tussen beroepsbeoefenaren in de gezondheidszorg te 
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verbeteren.
Hoofdstuk drie demonstreert in een studie aan één instelling, het 
Radboudumc, dat het verbeteren van de prestaties van operatiekamers 
door de invoering van een multidisciplinaire teamgerichte organisatie in 
het operatieve proces, zal dienen om de focus op de operatiekamer planning 
aan te scherpen en team samenwerking te verbeteren. In hoofdstuk drie 
wordt beschreven hoe de tussenkomst van multidisciplinaire teams van 
het Radboudumc heeft bijgedragen aan een organisatorisch leereffect en 
een efficiënter gebruik van de operatiekamercapaciteit. Dit werd bereikt 
in een kwantitatief onderzoek in één instelling, en betrof een longitudinaal 
onderzoek van zeven opeenvolgende jaren (2005-2012).
Om het empirisch bewijs in een meerdere instellingen vergelijkende 
studie te onderbouwen, beschrijft het vierde hoofdstuk een kwantitatieve, 
landelijk, met meerdere instellingen, longitudinale studie van negen 
jaar in zeven universitaire medische centra (inclusief RadboudUMC) 
in Nederland. Dit hoofdstuk tracht te bepalen of de in hoofdstuk drie 
beschreven bevindingen toevallig zijn opgetreden, of de netto benutting 
van het Radboudumc hoger is dan bij andere Universitair Medische 
Centra (controlegroep) in Nederland. Om meer inzicht te krijgen in de 
werking van een multidisciplinair team werd evenwel de invoering van 
een multidisciplinair team onderzocht in een algemeen ziekenhuis. 
Om die reden onderzoekt de studie in hoofdstuk vijf de gevolgen van 
een multidisciplinair team in een algemeen ziekenhuis. Dit hoofdstuk 
geeft kwantitatieve gegevens (met controlegroep) om het effect op de 
prestaties te beschrijven, evenzo ook kwalitatief onderzoek om verder 
te bouwen op de in hoofdstuk twee gevonden bevindingen. Hoofdstuk 
vijf beschrijft hoe de tussenkomst van een multidisciplinair team in 
Bernhoven heeft bijgedragen aan een organisatorisch leereffect en een 
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efficiënter gebruik van de operatiekamercapaciteit. Deze studie bestrijkt 
twee opeenvolgende jaren van 2013 tot 2014.
Dit proefschrift geeft een dieper inzicht in de impact van de samenwerking 
in de preoperatieve fase op de precisie van de operatieve planning. Daarom 
werden teamkenmerken van de multidisciplinaire teams onderzocht in 
een Universitair Medisch Centrum (hoofdstuk twee), alsmede in een 
algemeen ziekenhuis (hoofdstuk vijf ) door het uitvoeren van kwalitatief 
onderzoek. Om het effect van de multidisciplinaire teams op de prestaties 
van operatiekamers te evalueren, is kwantitatief onderzoek uitgevoerd 
door middel van longitudinale veldonderzoeken (hoofdstuk drie, vier en 
vijf ). In de hoofdstukken vier en vijf werd het gebruik van operatiekamers 
in vergelijking met een controlegroep zonder interventie in dezelfde 
periode van het onderzoek onderzocht. Hoofdstukken drie tot en met vijf 
hebben betrekking op een totaal van 40.833 operatiekamer dagen, waarin 
111.433 electieve chirurgische ingrepen werden uitgevoerd.
De studies die in dit proefschrift gepresenteerd zijn, tonen aan dat het 
haalbaar is om multidisciplinaire teams te ontwikkelen en implementeren, 
zowel in academische als in algemene ziekenhuizen. Bovendien werd 
aangetoond dat de uitvoering van multidisciplinaire teams leidt tot een 
aanzienlijke verbetering van het gebruik van operatiekamers door middel 
van een multidisciplinair teamgerichte organisatie. Hoewel het niet in 
de scope van dit proefschrift kan worden verondersteld, verbetert de 
invoering van multidisciplinaire teams de kwaliteit van de chirurgische 
zorg, door het verbeteren van team klimaat en de vermindering van de 
mentale stress voor operatiekamerpersoneel en andere medewerkers. 
Vanuit onze kwalitatieve bevindingen in hoofdstuk twee is gebleken dat 
goed presterende teams in staat waren om knelpunten te identificeren met 
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het oog op de continuïteit van de zorg te verbeteren. De multidisciplinaire 
teams gebruikten verschillende prestatie-indicatoren om inzicht te 
krijgen in hun eigen prestaties. Door middel van samenwerking zijn 
deze teams in staat om verstoringen te minimaliseren en hadden de 
gelegenheid om continu te leren van het geïnitieerde proces en de 
prestaties uit het verleden. Multidisciplinaire teams hebben geleerd hoe 
ze verstoringen kunnen aanpakken en de kwaliteit van de dienstverlening 
te verbeteren door betere samenwerking en een beter gebruik van de 
controlemechanismen. Het Radboudumc verhoogde haar prestatie 
van de operatiekamers aanzienlijk als gevolg van de invoering van een 
multidisciplinaire teamgerichte organisatie in de preoperatieve proces en 
het afstand doen van de zogenaamde ‘functionele silo’s’. De stapsgewijze 
reductie van variatie in netto benutting door de jaren wijst op een 
organisatorisch leereffect. Deze studie in het derde hoofdstuk toont aan 
dat de invoering van multidisciplinaire teams operatiekamer prestaties 
verbetert door samen te werken als een team.
Slechte interprofessionele samenwerking kan een negatieve invloed 
hebben op een adequate planning van chirurgische procedures. 
Interventies kunnen de interprofessionele samenwerking verbeteren 
en dit zal een positief effect hebben op de beroepspraktijk. De studie 
in hoofdstuk vier laat zien dat multidisciplinaire samenwerking in 
multidisciplinaire teams als onderdeel van de preoperatieve planningsfase 
een positieve invloed heeft op de operatiekamerplanning en het gebruik 
van de operatiekamer tijd. Ook hier werd een voortdurende vermindering 
van variaties in de jaren waargenomen, het reeds beschreven organisatie 
leereffect illustrerend. Dus niet alleen een betere prestatie dan de 
controlegroep, maar ook een geleidelijke verbetering van de prestaties 
over de jaren is waargenomen.
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Onze studie in hoofdstuk vijf laat zien dat samenwerkend gedrag 
(samenwerking, coördinatie, onderhandelingen) in een multidisciplinair 
team tijdens de preoperatieve fase van de operatiekamerplanning een 
positieve invloed had op het gebruik van de operatiekamers, ondanks 
de variabiliteit en onzekerheid van inkomend werk en de hoge mate van 
autonomie van professionals die werkzaam zijn in silo’s. Verder bieden 
de resultaten ondersteuning voor de invoering van multidisciplinaire 
teams als een middel om multidisciplinaire samenwerking te verbeteren 
en optimaal gebruik van de operatiekamer tijd in de preoperatieve fase 
van de operatiekamerplanning te bevorderen. Multidisciplinaire team 
implementaties op basis van socio-technische systeemtheorie stellen 
operatiekamerafdelingen zich in staat om de capaciteit goed te kunnen 
benutten met als doel het verbeteren van de prestaties.
Over het algemeen ondersteunt ons veldonderzoek het idee 
dat multidisciplinair teamwerk in de preoperatieve fase van de 
operatiekamerplanning positief samenhangt met een toename van 
de operatiekamer prestaties. Daarom hebben we aangetoond met 
longitudinale en vergelijkende onderzoeken dat multidisciplinaire teams 
van waarde zijn om operatiekamer prestaties te verhogen.
De verschillende hoofdstukken van dit proefschrift bevestigen de waarde 
van de uitvoering van socio-technische systeemtheorie om teamprocessen 
en multidisciplinaire samenwerking tussen beroepsbeoefenaren in de 
gezondheidszorg te verbeteren. Multidisciplinaire teams leveren een 
belangrijke bijdrage en hebben een positief effect op de planning, het 
gebruik, de groepsinteractie, het bewust maken van elkaars belangen, 
de werksfeer en de kwaliteit van de zorg. Hoewel de kwaliteit van de 
zorg niet werd onderzocht, is het waarschijnlijk aangezien alle vorige 
elementen zijn verbeterd.
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Multidisciplinaire teams zijn een essentieel onderdeel van de 
perioperatieve processen voordat patiënten het ziekenhuis binnenkomen 
voor een operatie, omdat 1) het garandeert de patiënten de beste 
voorbereiding zonder onnodige vertragingen en zonder onzekerheid 
tijdens hun operatieve behandeling, en 2) werknemers lijden minder 
stress veroorzaakt door verstoringen, die interfereert met hun focus op 
de patiënt. Als men verstoringen kan voorspellen door kennis en ervaring, 
waarom zou je daar niet op anticiperen en dit bij elkaar brengen?
In het proces van verschillende activiteiten tussen verschillende disciplines 
in de preoperatieve fase is het cruciaal dat de overdracht van informatie 
efficiënt verloopt en dat volledige samenwerking en coördinatie van alle 
betrokken disciplines is gewaarborgd.
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